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*Hf=*S|-C:iai+t.*ifcfi!lSy-l'SP$*L. 

t. fifiEdbtt^astws <omm & it l r mt b v -x^a t tij 

frfBfi**SS(*Bl*3lci$ltP,^tfcv-xli«*5J:i; Kb 

1&IB£bl*¥^{*II<D«!lS-tl=. C(Ddb##SS<*JIil&6«§ 

tl9iBtfb«#^«:S©fflJS$^UTB?rSBV-^«i:fI 
IB PU^>fi«<fc©llf)(D^*;u^m(rm#f^m£#;t 

miv- st/i5iBia!R#*{*®fl>ffis 
-hicisit e.4xfcfio§«6^iit £jyt-r & c t tt- 

[tS#3S3 3 Sffi±.lci5ltP,Hfcia*#«<*Bt. 
|tFiBi!i*#^{*B<©TSS^JgE©®HlciKfiES*tf = fg^ 

UIBCitt#^«:Brtl=iftltP»+if=V-X^iafcJ:i; KU 

iatBCi«*«t*:Sa>fi!ia5±lc. w(Ddh*i|i§i*Itffii 

4. «Tf Bdbtt#S»@©fflO® * ^ L T flfB V t W 

ib Ku-r >f&®to>igi<DmviT**ji'mm-n?mm& 
itrtB^»si«e^igo)±®»eBi±. S!iibi£!i#3us<*ji 

[&*Jg4] fl!IBV-.*fI«fc.fctfKU-f 
£ ft® t f § 3 (cfB® 0>¥3i fcgg. 

l?IBSffi±«=lftl+e.ti.. ^(DS«tmmMI=m^**i.fc 
ttGff 1 dbtt#3H*II i Pi U*S£# 2 fltt#iI<*Jf 



ti** Lfc^riBS 2 o«#^i*B«>m 2 mm**i?ixo>± 

C 1 - m 2 db#¥SttUg£SfcJi 

isit**tf=iiigy-hs*£<ru ttfriB^mo 
ffifc«tt;sriBB2«oiB$^LTi!riBmi v-xmatstr 

1BSS1 KU-f>««i:©ra©ISl^Ar*yU««te«fcU:tt 
fBSf52V-Xfi«t«HBS2 KU<r:/«*&ameff2 

1S2dbtt#lg<*B<t. 

tfrsm 1 a=t*#si<*jf *i=i&w- *=h.fc?g 1 v-xsnfc 

SUBS 2 fl=l**^t*:Brt(=iftlt S>*lfc?B 2 V-X^iglfe 

«tt;m2 Ki/-f>sat. 

Bt*6^**ifctt«gT-site.*tf=m 1 «igy- h»$^ 

U. '>«<«b:t,lfrlB^ieitt*3Jtt:)g©«!lH«^LTfI 
IBB 1 V-X««fc <fct/S?TlE3B 1 P U-f >«i«m<DK 1 

l91BSg2[!!itt#S|«:JS©filS±lc. Cffil2fl«*itt; 

U **< tt«HB»2i!b«*«tt:B©«S^L-CW 
IBS 2 v— tfttlBft 2 P U-f >««iaa)» 2 

f - y *;m« iz * s m 2 y- h <t . 

ureff 1 v—xwttmtMz v-^*«fc*stM=» 

MIBS 1 KU-f >««fc«rfB«2 KU-f 

nest 1 y— tmsm 2 y— hmst txiM=ife 
m^&m 3ss«t ^RM-r « c t * ««^-r 
s. 

ftlBSffi±l=8Sl+ fe+tfcS 2 dhtt^ttttJI & . 

p.u-r 
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**tfctt®-ei$i+e.*tf=i!isy-hsp, as^tfTOEat* 
b«*. sabu 

TOEffiOgy- K»£«J5tf £©W«3l*, TOEJt®*- h 

bp £«jst z> &wis t mtt s z t £ Km t r **sifcsi 
s. 

[18*89] SffiJK=KI+e>^fctfl«#SSi*Si:> 
TOEdb#¥3H*B0>BB±l^ -(Dfl^iJi^Jg tUM 

*tozVtmi:®.tti>ixtzmm?—\~®. *5<fctfTOEfl# 
Ss-eia:itf.+ifc±®^-hep**L. ttTOEfl 

«*«<*@0>ffi]®*^ LTTOE y-*IIi£,fcTOE K U-< 
TOEdH*#3H*BO±B±*-e. TOEy-hB«l=SS 
[§1*8 1 0 ] g«±Ktait c,*ifc1g 1 £b##^(*B 

t. 

TOESS 1 Ci«#^«:BrtlciSlte»*it=m 1 y-XH«fc 
TOESS 2 db#*^ftBrt l=»lt 2 V— Xfflt* 

TOESS 1 dbtt^JgftB©*! 1 fill®. &t;ca>Bi«Bi= 

(=. c*.6Bi. S2iS!i«#a9(*Bil6«**ifc«ffiT? 
ttlt&4ifeBB?-hff**U i*, TOESS 1ffl0 

B*5J:t/TOEB2«B*fl-bTTOESSl V— x*«iB 

esm ku-t >ta*A:©ia©sgi ^^*yu«iafej:i/:ro 

IBB2y-X*Bi:ttEB2 KU-r>«B*©m©B2 

ncflt i . « 2 y-x«tt£* l. atfTOESg u ss 2 
■r*. **<&*io©B3dbtt**{*Bfc*#urr* 

[flt*« 1 1 ] S&hKtttf *titz& 1 dbtt##<*IS 
»E**±l=Rtt&:fcfcB2i!bttaMK*B£. 

tosss 1 ott^fcjgwicKif a>*itzm 1 £^i»©ss 1 

V— MM£J:tfBl Klx-fXWi. 

toess 2 dtt#s<*grti=ifti+ 2 smuross 2 

TOESS 1 dbtt¥«*Ba>flB±(=. C©SS 1 



U 4MK itTOEBldbtt*B<*B©BB*fl-LTTO 

ess 1 v-^nnsj: ^toes 1 k u-f >«Bina>B 1 

•inB*2ia«#»#ii©*B±i=. com 2 
Hittis**ifc«©T»i+e.*if=»2flisy-ha5** 

U '><C<i4.WE«2i2i«i|iS>i*:H<»«0H*^Lrf!r 
EB 2 V tfTOESS 2 K U-f >«*n«>m 2 
***/l^igN=£§i^££^x.SSS2>7 t -hB«<!:. £ 

«bu 

OTB»2V-X«Ug|fiJ:lf»2 KU-f 

TOESSl V— X«ttBJ:tfB 1 KU-f>««©3E*J:y 

[is^^ 1 2 1 at«±i=»it e.*vfc« 1 att¥3*<*B 

«rEK«Lhl=ttit &4ifeB 2 Ott^SttB t . 

TOEB 1 dhttJMM*Brtl=ttH-&*ifem 1 V— XBttfc 

TOIHSS 2 Att^SJtt/irtlrElMzStRfl LT&1+ b*U TO 
EB1 V-2MfiJ:tfNfig1 KU^Mni&PIC* 

mmzn^m 2 v-xbbb ^i/m 2 k u-r . 

BIBB 1 db>R¥&«fcBa>BB±l=. C©B 1 dbtt^SH* 

Ht«6»*4ifc«®-etti+ e>*ifcss 1 «osy— kb£*i 

L. '>&<±*TOE»1fltt¥#t*H©«B*ttL-CTO 

sm 1 y-x««fe«fct;TOE!B 1 k u-r >««iao>» 1 

f+**«WI=t!|l»lt*3l*f 1 f— h-^mt. 
L. '>fc<£fcTOES2fltt¥*tt:B©ffiH£*LTTO 

ess 2 y-xmfij:tnmR 2 k u-f 2 
^•v*;u««i=a#3am*^-x.«>m2y— hmffit. * 

AIL. 

TOESB 1 V— J:tf» 1 PU-f >^««>ai* J: y 
ti»^«13j S«±l=Sl+e>*tf;i!btt¥^<*B<!:. 

TOEdb«^s*Bi*ji=tti+?>*tfcy— x<s«*j<tr; k u 

TOIBia«#»#B©*B±C=. C©Ci«#S«:Bi:$fegi 
tTOECi«#S<*BO)ffl®$^LrTOEy-x««tTO 

iiiEy-miiii>4<i*itii. mzm^Ajx-m 

tittii. TOE^- =E >J SB©?- h*« 

1 4 ] BC± i=ttit i»1xtzihVt¥m*m t . 
»Efl«J|i»«:Brtl=Blt6*ifcy-X««feJ:0t h*U 

-f>Bat, 

TOIEdbtt^«»Ba}«B±l=. wroCitti#^»:Bt*fe8 



(4) 



tli200 2-1 1 8 2 5 5 



i, ®$&avt*mi*mo>mm z-ft u tbe v-x«« t ifr 

JS*4v fHE^lS<0±ffili¥S-efcy. BE1f5 2B 

BEdl#^<*Ba>«?JEI±l::. w(Di!ltt#S#B<t«fe*§ 
tBEC]tK#^{*B<DflH®£^LTBEV-XflJa£B 

ie Ku-r >««troia©^^^fi«i=ajsi»as#x. 

*y-f-Bfii:. £««U 

BEy-KB«l*'J>fc< itSMB. «2@^-Ci 
85fE^1®<DJiffil*X'T-y^^L. BE352 
Bli. fIfE^1®a)X7 L -y^$%Lfc±®±l=iSlt?» 
*U KTfEm2B(0±®[*3Pffl'Cfe-i)wi:^»t@A:f 
BttBS. 

[^«16] at«±i=Ki+e.*i. mi sua. com 
i«o®(c»iS]Ufcm2<w®. si, B2«iBHn=tfcB-*- 

1iJEfltt¥3<*Brtl=f5tte>*v ^-*t-P+tSStMa>^ 

BEdb#3Mg#B<Z>'>*< <!: tfg 1 ffi8ffl±C:. COdbtt 

BU '>tf < tt,HIEdb«^{*B©mifiO®^tr 
BEV-X«#iBE KW>«t«>BOT+*Al 
ttf=«BSMR h««BEv-X«#a3.fctf 
BE KU-f >«*M«>?***1ltt(=BjMftJll&-*X.& 

BE«BWa>** BEdhttWIitBaB 

i«oa<D-ep. H2fi!i®a)-sp. asj:i;±at. S3. 

m 4 a>mno-«lvr4i*-* fc(=N« C <t 

£¥Bf*BB. 

[S*Jg17] a«±J=ffi*JS£:hfc£]#*33<*B£:. 
HfEOtt¥i**»rt(cKlt&*tfcV-;*««fcJ:t; KU 

BCdhttJ|L*1tJla>MB±l=. -©Ott^BttBilMS 

LTBEv-xafcfcBB ku-t 
>«ttt<&iH©^**;M^(::Bs»s£-5-jL*y— h 
mmt. *a«l. 

®&mm?— h&o>?— hgit. BE±ay- hs&oy 
- hs«t y tsi^ * £*tat-r 4*sh*bb. 



'>* < * tBEfii##gl*B<&fi!I®±l=y- heflK* 
ItliBy- h«^K±(=. 'J>£ < t tBEdbtK¥9{*fl(D 

srffiy- hSffi<Dfflos±. &tftn£dhttJMi{tBa>iiB 

*l=Hl»TBEia***4*Bl*H=TB**»AU MB 
dh«JNIitj||*l=y-XM*&J:tf KU<T 

£«SM£-r-5>Xfl<!:. 

< t tUEfltt¥i*tt:JHa>«i5±l=y- hJfeglSS 
^/ffi-T-SXSi:. 

Hey- hBBK±i::. 'J>fc < t tflJSdbtt#9tt:Bro 

'>£ < t tS&ffiy— Kiffi$7X^ Kffll^TBEdbtt^ 
BttBftCTttttSBAU BEdbtt¥«f*BAI=V- 

[iS*Jg2 0] BECitt#S?<*BI*. x 

j«fiaji=«fe-3T»rt**i-6ct*i#atr*»*flii 9 

l=E«.©¥B«:BB©Bi&*&. 
St. 

BEdbtf ¥Bi*B©BH*t^fcTSAatFiS£ . 
BGIUtfel::. AS?— hff £Kj*-*-«fe&0>ft£Kjft 
fSXgi:. 

ttfrE^&SfiLfcWEatt^ss^Bofliiffl 
±i=y- ne«K£»j»-r-&xsi:. 
BEBi*i::»j***ifc«my-- i«»**-r*y- \-m& 

< £ fcWEy— l-BBSTX^ICffilvCBEOtt* 
«(*ffl*)l::7ttft£*AU BE(!!itt¥Bt*Brtl=V- 

[gS*«2 2] UEfflBy- hSPI*. ttEV.-X«« 

$^afr*iS3j?I| 1 l=EK©¥IStt:gE. 

ES«tBEKL/-f>BatOia. ax/BESfiirlJE 
^■v*;u«« t a>m**t?*u=Bo TKtt ?>^t=. be 
y-t^yufSigliy t,^tt«afijSA<Bt^B#B*. 
l=R«-r* w t * 1 l=Ett©^Bi*8 
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[H#£2 4] «rEfltt*#<*JI©«fflS±(cfai1-S>ft 

fcg 1 y— teaa* t3*ifm&ebvt#mwfs<r>±m± 

beb 2 y- sffigiisii. mem 1 f- \~mm* y t 
bi*c t s^at -r-i>is*jg 1 i=EB©¥3?t*Bg. 
[is*« 2 5 1 Bsatt*3£<*Bi*. tirESB*^ - 

£f#a<fc-taB*JS 1 i=iEe<o¥Si<*3£g. 

[I8#Jl2 6] SfrfEfltt#Stt:Ba)TaJ«iaii. fllE 
S« *» S> C © A##£f*Jg ©± S l= ft iis o T IH^r -/ <— 

-e&a c t * fta-t-r *B*jg 1 (=EB©*3n*igB. 

[SS#JS2 7] UIECitt#^tt:Ba>JSSP3— ©ff£ 
K»«-Cft4ci:*4*ai:-r*»*«1 (= 
BB©¥B<*BB. 

2 8 ] ®&{h&*mi*I§o±&*-l—<r>B 

mt. K^«T-fe-&ct^at-r*is^i i= 

EB©¥3H*gg. 
[IS^2 9] firEi£Ii»¥S<*B©-tffll=i-y-©S 

9 o zt&ftmt-fzmmiai i=eb 

3 o ] fliESB £ fflEGtf^igttB t a>m 1= 

t6i+e.ftfc*£i§i&£. &&i=bbu 

**;H8«t n £BBB©*N«*««j!><fc-& C t £*#a 

[ts*is 3 1 ] BEia#*3?<*iii*. 7^77x-> 
'jav-cfeici -r «K«fl 3 o i=e«©#b 

[It*E3 2] BCV— XBtt£*tf KM VH«I* 

*ft*ft. mttw=i>5«^ h«t**K. 

iffi-s. c©§i]®(c*tiS] Lfcte©«o®©-$P. fccfci/ 
BEfltt¥B<*B©-tBi=»s c <t £*tat f ass^E 

1 l=EB«>¥*i**B. 

[B*g 3 3 ] BEd!itt¥attBa>«HJbl=Klt & ft 

fegiv-hi^it. fcj:o:«HBia«#aji*B©±ii 

beb 2 y- i-a&Bfi. Bsm 1 y- H6BK* y t 
m*z t zftmt-tzm*& 1 r=EB©¥BttBB. 

[IS*3g 3 4 ] BEi£btt#B*B©fflBJ:(=Ktf & ft 
fcBiy-hSfe^Kt. BEi!!iB¥Bi*fta>±B.hl=tt 
l+&ftfcS 2 y- hBBB* £BB L. 

BEBiy-htt«K©±B3-y-©8M*ii. 
bb. 

[B#B3 5] BEV-X««i:WEKU-f 

©iai©EBi*, flrGdbtt^««na>±«^&T«i=n^ 
bb. 



[M«3 6] BBV— MRBa>?ltBBB. A(fB 
IB K U-f ^BttOTOCBBBH:. BEe>tt¥Bfcfi©± 

1 cebo^bbbb. 

[»#S 3 7 ] l&tEflJgy- h«fi. SIEd!ii*#g<* 
@<DS^(=ffl»-T5 2-?(Dffi3®|:ja-3r. BEV— *B 

WHi*-*»#« 1 EB©#il<*BB. 
[K*Jg3 8] f!rEdbtt#£<*Bro<S(±. 0. 2//m 
J: U**l«c 1 GSOJMMttt 

8. 

[is*je3 9] gifBifi«^3S(*iB©«j*. bev— * 
b«©b * as <fe lire k u-r >$s«©as * * y * 

tfegt. EEaa*ffiajs«fey*»Lv^ftttias*}#o 
s£&ftgtB£<»2a5s©a;aii£'>fc< ttat?=t 
st#atr*ts^^ i Eao^ieftaa. 

tti=aa*;ii?i*«c &etta£-*-«ft*}i 1 ek©* 

i»M4 2] «e»«i*. a«ttT?fc*-i*«a 

1 E«©*J9it»s. 
[§s*« 4 3 ] t&Efiagy- h & t mn{h&*m#.m 

TOEy— Kffi^Kl*. T a . Sr. A I , S i . Z r % 
Hf, L a fc <tt/T i 0>'ptt < £ 4i IvfMvft* 1 O^'S't? 

aibtt^ & « « c & «wa ^ •& k««i eaamia 

SB. 

[0001] 

oslh?>^$ BBl=H L . ^l=S«l=(5ISSiltc 
eittco#jg«:)ii=*jLxrp6<i©fio®i=y— 

©Sg * ic «t y y ^ * ;u(g A<*S * ft « M o s 1! f- 7 > v 
x ^ BB t * ©Big* * ft « t O -e tb -5 . 

[0 O 0 2] 

14. mos F ET©H14B<k*<**^BH-ca54. MO 
S F E T ©Btt^<t t «*. ( 1 ) BHm3!t©iiaiK 
(2) L#LNfi/\-5*V+©fiS, (3) S±S^t/S± 
§«©«&. (4) *-y h^-7^tt©|S]±. SI^^UT 

i^*. BBBB*BAD*-t**l=l*, y— p-^-j-i (^-v* 
;utat. y— K«ttB5) Lr^fiBLT^fc. 

am*<ii^ l r * 5 1 m a sas t a& « . 
[0003] ->3- h^^*;u3as$jqi^.«>7t»i=. y 
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OTttMSJl o8cm-3gjg£-t?Sg£{bLfcy L 
[0 0 0 4] ififio***;i^«»a£<7>SSK 

[ooo5] *t»fc. ai^bicm^ y-r-ma<&&« 

fXil/-A«: y<£-r<£oTU<l>0-C?. ^Ur> 
tea<£<bLT£-ci^ e 

[0 0 0 6] ^<7>J:5?SB3a*fil*-r^)fctf>ic. s iS 

LT«5aa#a***LTi*«. 

[0007] W^lil EDM Technical D 
igest pp. 7 3 6-7 39 (1 98 7) (K. 
H i e d affi) l=H3FS*tTl*5J:?l^ ST I (S h 
allow Trench Isolation) ftW. 
LfcaaS^LBUU ■■tft*;HWiLt*H 
(0 7 9) 0 

[0 0 0 8] CtDXlKlZl*. ^V*;UfS*<'h*< « 
0. 3/im) ftot< &£«u®o>y-- haaflOf&STffl 

[0 O 0 9] *fc, IEDM Technica 

I Digest pp. 833-836 (1989) 
(D. H is amo t offt) |=Hqc * *lt^4 <fc 5 l=. 
S i Sffi^R I E U «BSL^dbtt(7>7x>X*^iau. 

*0T»$i<bLrso iaa£f* y. siBoy-h 

«a*»jaLTl^4«5tA<«***tT^4 (0 8 0) . 
[0 0 10] C<Z>a4t,***;U«j&</J\£< «0. 2 

Am) ftot< ^t«Bcoy— haaa>K8T?raffl(D^ 

Ti>^o l*u ca>aai*so lasttaort^T. 
mwuT^miB-t *ct^-e*ttt\aaT?*y. v 
-x/ km >ty- h«aa>tt«B«ic-5i^Ti*iEa 

[0 0 1 1 ] *fc % 0*1*1* IEDM Technica 
I Digest pp. 1 0 3 2-1 034 (1 99 



8) (D. H i s a mo t offe) (CB§^ 2*LTl^£ «fc 5 
IC. SO lMtHL«7< >S«>aiS*<ffiS$*tTU^ 
£ (08 1) „ 

[0 0 12] COXl&J^li. 2 0 n m^jSCDS i ? 

(Fin) *J^ja-r^C<h-e. 3OnmS$0)ft^ 

Tl*£ 0 L*U SO I aigtf>fc#>. gSO^CJ:? 

izmw u 7 * z m mt a c <t # & im»»-c & & . 

SO I I(Dgf/^^WMOS F ET4f1±/<^ 

[0013] zfr*>3:mzffi7sk£lxtzT'<>Cx-(*\** -h 

[O O 1 4] 

ica^Ttt**tfc*o>i?. ^coeMfi. aaaib«a« 
ct36*Rra<taa*»o. **< £*dbtt*»tt;jia>« 

£a#-r * c ± i= * * . 

[0 0 15] 

g(DmiSSat?(i. &C±i::Ktt&2kfci!btt¥**a 
KM >a*t. iiJIEifitt*®i*ga)ffll®±ic % zcodb 

IB V-X«« t»EKl/-f fc a>BM>* V *A4M 

rcss^m*^x^y-hma<!:. ejiau uev- 
xa«i»iEKM>«ata>na)B«^ »aa«* 

®^*S(D5:L^(C^S^■r^2 0CD^il®(Cfct^•C^<bLTl^ 

[0016] z.a>9m\z%z*m*mm.o>*zWt* 

it. &&±izmf*>ixtz{h&*m&mt. frtBdbtt*® 

tiS&Edbtt¥»l*lga>«E£tt Lt»EV-^«fc« 

ekm t omo)?* *;ua«ica#»* 

«HEy—i*«a©aoBJb. JttfWEdb 
tt¥«»aa)fla±icKrt&4tfefla«aKj:«iia-r 

[0 0 17] C(D«MlCfi5-6#»ttStSa>»3©«T? 



(7) 
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-X«gi|tJfB Kl^VM^iroiifjroiJrfE^-V^MIlg 
#8J6«tE©±B©&gl*. mEdh«*©«:Ha)±ffi* 
rofcgii. SifE3g^#^igro±aro{«m<tii3i:j!>^;»t«fc 

BMh#.*m&fgt. «riEitffi±i=K(+e.ih.. cross 

l+c.*ifcSSl V-XfUSfccfcl/SM Ku-f>««<t. 

iES2di«*stt:Mrti=site.ih.fcm2 v-xffiaifej: 
vm 2 k u-r visisi . fiiB^ 1 atf^ttsrom 1 m 

U 4>fc< t tS*ffimi<H®fc«fctfiafE5l2$!lH£:rt-l, 
TflHESg 1 V-Xfl«<!:ffitEtfM K U-f l/ffiigitOFmlO) 

m i y-v*;uiB«*5«fct;«riBSB 2 v-x&mt$mm 2 
Ku-r t©Hffli2ft * ji*iii«i=*immi 

[00 19] C<0*B^(=fi6^^t*:SS©lB5®«T* 
I*, &SLt(=i&l+e.*u croSffitmSWKfSIS;**.*: 
Hi liJfESffi-tlciSW-e>*u ccDSffi 

£^£Ml=!SI£S;hfc»2 0tt#33{*J§i, ftlBffldh 
«^«Srtl=iai+t.ttfcm 1 V-xfH3*S«fctfS 1 K 
u-f >fSlgEi. m&WlZChVi¥mt*Ml*Hzm+e,4xtzWi 
2V-xHi£;l3<fcl/SS2 KU-f>««±:. flrfESfMifbtf 

#^tt@rofiOffi±(=. cross 1 tbft^mftmtt&mzix 
tzKmv®nt>ixtzWi-\mmY-\~&£mi,. 'j>tt<t 

t«TE» 1 £it^§iOie$^ LTUIEIg 1 V-X 

mmts&iftu&& 1 Ku-r 1 ***.n,E« 

i=*juaft£-*x.«tti y-h^ffit. i!rfEig2i5«¥ 

^<*®rofflOB±(r, croSB2Ci*^t*:®i:^S*ifc 

=K®T?igi+f.*tt=sg2fflaey-hfi?$*L. 

SUES 2 dbtt*3|tt:Jlroffii|a£rt- L TfllfESg 2 V-XH 

2 Ku-r>«igEisiroig2^A'^««i= 
m&amzs-z.zm'f-^n&t. 1 v-xis 
«tfriES2 v-x^«* *s^i=s^-ri.m 1 s« 

<t. fifrfElgl KU-f>fIi3<!:flJESS2 Kl/«f>flWtS 

stM=ts^-r*m2ffimt. ijriBiB 1 1— h^«i«ti!ifE 
^zv-hwrnt & Kwz&m* ss 3 E& <t « jmm- 

[0020] cro*B^ir«i,iti^ft:ggro«6gS«-e 
l*> Sffi-tl=l$llt,;hfcfgia:tKili£fc@<t. fJIESffi 
±K&t+£=hfclF5 2£)tt#g<*JIt. S&ES1 db1**g 
fcHftl-Elt Htltz V— X«tt& J: 1/ K U-f >fta«k . 



itriEm 1 a«*s<*Brons±i=. ^rosifl^s* 
mtt&&2titzV;mx'®uii>ixtzmm?—\-&. ts&v 
iuess 2 j§ro±a±i=, ^©gaihtt^it 

**t«t*U .htSfE[!ltt¥£<*Jgro«8a£rt- 

u t hue v — x ® & i liis k u -r > « s t ro la ro f -v * 

[0021] cro*W(c«ii,i»i^«:Kgroig7Sl4$-e 
I*. S«±l-!aitP>*tfcdb**W«:St« SJfECitt-Ni^ 
fcBflKEIt e,+tfc V-X^igtfc J: K U-f >^igE<t . 
EEdb##£<*J§rofl!ia±l::, crodb##£*JI.i:*feSt 
*Hfc*§S-Cl$l+C*tfcffi!lMy- hfflS. fccfctfUilEdbl* 
^^<*Jga>_t®_t(c. zo>{hK*m*f3ttmZ*itzK 
1&T'm+ti>titz±m7-h&£&L. 'Ptt < ittiJIEdb 
«*S(*Sro«l®$^LTSrlEV— XMlgtfJtE h*U-f 
>M«troraro^**;ufiigi::s#f^££^ji£y— h 

l±. «JE±By-h«£«jrf-&S£«J.fcSfc-&. 
[0 0 2 2] cro&BJJ|=&£i££t*:3£groSl8S«*-T? 
(*. Sffi±(rSI+f)*tf=ia«*^t*:gi:, ifrfECitt*® 
tWBrtir&lt P>*ttz V-X««*J «fc K U-f vHigE,!: . 
lfFfEdbtt^<*@roffiii®±i=. croditt#^t*:®i^ 
S*vfc*S|-Ci9:l+t.*vfcfflagy-hfiP. *s«fct;fJtEi£btft 
^tt:Hro±®±l=. crodbtt¥3?«:H«t^**tfctt 
®T?iftltt.*tf=±®y- KSP^^L. 'J»S£ < <ttS5tE£!i 
tt^t*@rofflO®$>LTfIIEV— XHiStfltE KK 

roraro^-v4.;u®Jti=si?am^-^s.-&y— t- 
Sffit, fiiEdi«^tt:sro±a±^-e. ffrssy-hm 

[0 0 2 3] Cro&BJ|::«ait££(*ggroSg9©t$-C 
I*. Sffi±lci6lfP>*vfc|g1Ci«i|tS«:Si:. MfiESffi 
±l=iSlte.*tfcfg2Ci«#aH*Bi:. I5IES 1 db«^ 
tt=JgttCi£l+e>:h.fcSBl V-X®«*3J:l/|g 1 KU-Y> 
!5IEIS2Ci«^{*Brtlciai+e,^ = |g2V- 
X«JgJ33J:U:S2 KU-f^Si. SfTfEIg 1 dbtt¥#<* 

sroigi«o®. ai/croisnB5®i-4a»Lf=ffifEiS2Cj 
=K*S*sroig2<Ka^^^Hro±i=. c*te,|gK M 

KfiP**L. '>*<<!:t|lJfEmHffl®a3J:i;8lJfElg2«0 

troPsiroSs 1 9 t ^*;u««asj:i;fiiEtB2 v-x««t 

<t*5 L. &tfftJfESSl . ?S2 KU-f >««t*-5 Lro^tc 

< <t t^r*iA>^s:LM=«a-r-&. tt, 1 ^rom 
3d«^«:Bt$affi-r-5„ 
[0024] cro*wi=s§ijtjg«:ggrosi osi«-c 
1*. s«±(=isi+b*ifcmiia=K*iS«:Bt. sfrfiES« 

±l=ISl+b*vf=^2 0«#^«:Bi:. IfrfESn 
<*®wi=ISit e.ttf=m 1 ^SSfroig 1 v— x««*j«fci/ 
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351 KK^«t. |?rlBS5 2di«#^«:Jirt(=lftl+e» 
*lfcSg2 35SS<Big2 V-XfIig*>«fcl/35 2 KU4">« 

^<*^t^**ifc«gn?ifti+e>*vfc3i 1 fcggy- k 

tTsatEsn v— xflw&£iA*e*i Ku-f>««ra 
rom 1 ^ Y*^«icgssam$#jt*ss 1 y- him 

KrlEfs2C)*#^«:B©ffii|®±«=. -<Dm2dbtt# 
«(*lt^*tlfcttST?iftltt.Hfc35 2fi!lMy- hf» 

xmtiWi 2 v— x«**5«fctfftriBSK 2 k u-f >«igjfei© 
55 2 * ^ **«Mi=*4Mft t am 2 y- k *« 

£ft«U 8iffE352 V-XfIlgE33J;i;35 2 KL--f> 
^©aSSl*. S!IIEB1 V-X««*i,fclttSl Ku-f> 

[0 0 2 51 ^©*^l=«-&#««iSS©Sg1 lS8f 

i±. gfi±ici$ite ( tifcsi a#*m&mb. mi&m 

ttSflKifcif £*tfc35i v-xfligEfcj: 1/351 Ku-fv 
H«£. ltlSB35 2Ci«#^tt:®l*ll=5lM=ilir B 1Ur^l+ 

e.*w sijiami v-x««*j«fct;tfriHi5i Ku-c>fs« 

£Hi:#SlI!£#o35 2y-xfUgtfc,fcu:35 2 KU-f> 

tt*s(*Bt*s^**tfc«jst7Si+€»^fcfs i aasy- 

K»**U '>*K*fcfiTSE351i£b##^{*B0>fi!l®£ 

^•UTirrsssi v-xig«*5.fci/sijfE35i ku-t>«* 
mo* 1 ^^^u^icsgsjams^-s-^m 1 y- k«i 

l5fH35 2fitt#^«:g(DffllSi±lz. C©3S2dbtt 
^SttBt&itSftfctfS^tSlf &ftfc352ffl0§y- H 

<os 2^-v*;u«iai= B i#as^#x*fi 2 y— hii«i 

£HJSU flIfE35 2 v-xiSigtfc,fcl/3s2 KM> 
M«<03il$l*. S51E351 V-xfUS*SJ;l/351 Kl/O 

[0026] w«>S§BJ|C&.&¥##gg0551 2SS«T? 
(±. Sffi-h(c|$l+t.*ifctfbtt^«:Jii:. flJfEGtf^SI 
ttUfcKS&H- hixtz V-X««*5 £t/ K U-f >«JgEt . 
SirS£C)i*¥S#Jla>fi!l®-tl=. C0>Ci##S<*JI<t:$£Jt 
*+Lf=«®-Ci$(tP.=Kfc^Sy-hfiP^^L. '>#<<!: 

SB KU-f v^HEtcDHO^-v^yufiiSicmifSiS^-^x. 

*y-K®ffit, £jytu sassy- >-m<ii*'>fc< .t 
4,35 m. 35 2H£#a,-t?«jS2f*u sfrfEy-hUffii* 

[0027] ca>^i:SS*H*8ia>1 1 3^*§-e 

t*JSfclclfc(+£;hfcy-X$IiafcJ;tf Kl/-f >1H££:. 



sy-hm«ii:. ejiau iirfEy-i-£ii(*'>fc< t 
tsii. »2H$^-c«i**4t. itrfsm 1 so>±m 
it^mv&'-j. ifrtESf2@ii. usess 1 mo>^iau±m 

[00 28] w<&ssiB(c«<5*sn*gg«>35i 4mmx- 

ttHrtKiatt £*vfc V-X««*5J:tf KM >«HS£ . 
SlSEO##8?{*g<7>firaJii::. C0>dH*#3i(*JI &|«t 
*+tfc«ST?ISItc.HfcfflISy- h6P£*U < «!: 
t. ffrSEdb«#^i*)l ©fill® £tf L T fllSE V -X«igE t W 
8E K U-<>«lg<!:a>IBl(©^-V=!5-^iai=ilSJaaS#S. 
^y-hSlSi:. £JI<§U «rSEy-h®4il*'>&<<!: 
tSSlJg. 35 2JI£#A/-e*Ss6£*u SJSE35 1 JlGXt® 
liX^-y^S^U iiJSE3S2jfl*. I3SE35 1 JI©X-t-;/ 
^^^Lfc-hffil-hl-Sl+C^. SirSE35 2JI<J5±®li¥i§ 

[0029] zo>&mzmz*mi*&m<o& i s&mv 
it. s«±i=i6itp,*i.> snffioa. cromi«iffii=>ti6j 
LfcS2ii, gi. m2<fflsF B iicag-r§m3fiii®, 

fhtt#?ttii. frfEfl«^s<*Mi*9i=Kite»^. 

gy-l-35£:6U '>*<t4,IIJIEi!itt#^tt:B03f 1 

eg® * ^ l xmnv-xm&t mz k u-r >mm t <om 
<DT**ji>&mzw&&im&i§-iiz?- KmsfrsEv- 
z«ttfc«fci;«rfE Ku-f>^igEsa>^-v*;^«(=il# 
3»m*-^jt«y-hs«i. $*(iL. i?iiEiiaw3> 
MSECi«*s«:Ba>m 1 fin®<»-fiPs 

352fi!l®a)-fiP. fcj;i;±®t. 353. 354<Dfi!l®<0- 

[0030] zo>&mzmz*m&&&<Dmi emmx 

**ifc=KSS-ciSitb*it=fi!iMy-hfiP. fc«fci;i!rSEia« 
s-riait^*vf=±®y-h»**L. ttwiEdb 

**a?«:B<7)fi!l®$^LrfrfEV-XMJatl5IE KU-f 
>^tO)F B iro^^*;U^l|t(cilSa!)S$-^jL-Sy- h 

n«i. ^affliL. «rffi«sy- has©y- k^i*. ifr 
tE±®y- hsp©y- ksj: y ts^. 
[0031] zo>mmzgkz>*mi*ms.(om&y3&o>m 

tt^ss«:sa)ii®±icy- \-$&&m&tei&?$>3Lmt. 
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±i=m«M*m+*xBi. *ft<it»iBy- 
j*-r*xst % wtBBan^^sajLfc##i*ai«±«c. 

i!b««#ltl«t4ii4, '>fc<£*«rEEG#^ 
*ma>m±lc*— hmB*m*"ftx«±* ME 

y- h«iMJhi=» < t tmatt^wmftflB 

.■nrcTI«fc*»AL. MEatt*»mrti=v--x« 
*fi k u-r «xb ± «MW*. 

[0033] z.o9tm\zm*!tm*mmG>witt&a>K 

3B«t?l*. »*±(=. i!b«¥*MtMt«xl 
fc* SfTlBi!b*#Wtt:|B<7)BHS<6«ft"ea^t?xS 

m-r*xBt* t*>mEMfrs>uaLitmia 

[0 0 3 4] 

[MOJUIOM] JUT. C0)5§BJ3<&IiJ6^®£. B 

[oo3 5] (mi mm) bi »::a>»wa>mi* 

Sfeff^lC&^MOS F ETSwtftffll, B2AI£-£(D 
¥®B. @2 B(*B2 A*CD2 B- 2 BSIC>^5®T® 
H. H!2C[ill2 A4'<7>2C-2C^|C;tt5Bf®@. B 
2D(iH2A*0>2D-2Djg|r;a : 5K®Bt?fc^o & 
BK 12B~@2DT?I1 i2Al^fI0ffig 

[003 6] B1, i2A-@2DC^t«J;aiC, Pi 
Si (S/'J3» S«100)h7>yXjr^rt««l:ii 
Pl^i^H UWiht^So PlSiSfiio 
it. 5 x 1 0l5cm-3ma>:FMfe8ft£tt%« 

(100) T?fc£ 0 PB^x/M 1 

1 oi7 C m-3Bjta>?«tmft^opBmsK7m 
B out/O^x^u— - x i*?/*— B) 1 2«i*i 

XL**. CCD/^>^X;U— • X B 1 2 (*&filC 

J5i:T»j«4*i*t»a>-c*y. m-r*cfc*Rrm-c* 



[0 0 3 7] S I &K1 0±lCf*. dh#3IRs i (v>J 
:□>) B 1 3*<ff£j££;h,Xl^ OUT. :7x>X13£ 
l»-5) o 7x>X 1 3 0— KttMf** ft£tt)2 5 0 n 
rru *S£)7 0 nm, g^440nm-(?fcS 0 *0HO>^ 

x>xi 3<DT»««r::M\ «*tfPH^x;n 1 0>± 
Sitf/^fX^- • X K B 1 2*<-£;MF*l 

***uri**. fit, z0T»««a>«2i(::te % s§^- 

»»ffl<z>iR^»ai$6«H (^U3>itn i4«<m 

[0 0 3 8] 7i^X13l^0/^fX;i/-'Xh7^ 

-B1 2-kl=tt. ?**jU7ttm (***A4U*) 1 

5#fl£j#£*lXl*&p f + *W*M)lI1 5(C(i, MO 

tt*<K--:?*:|xXL*S. 

[0 0 3 9] Z7x>X 1 3 0>Sia*fB) (g**fR3) (Z 
I*. hBBl 6S»^V-X/KU-f>««1 7 
35<»rt**LTt^«. y— hl«1 6l£. 7x^13© 

HflJBicy— hlUtKi 8S^lt, 7i>xi30)g 
g£Syi8x£J:5lc^j*£;hxi^o (w 

g) I*. 7i>X1 3<DS5a^(S30*S-C?**«> e *fc % 
y-hfi (Lg) fi. 6(^§$|rJ:oTi 

*7x>X1 3<D«BfCfelt<&y— X/ Kl/-f >««1 7 

o>sggt i= cfc o x&s « t, <z> x fc . 
[0040] Sbi:y-M«i 6 it, m?*Mtiu« 
1 4±<t. 37x>x 1 3<Dffimmt±mtizi&mztiT 

fey. cttbffllDife^i;±S(cfeixT. y-x/Ku-f 
• x 1 2 0)-»$B5*5t»«S*it 

[0 04 1] Rl|tIM(:ft«MOSFETO 

Sit*&<D-0«£. B3fr&Bi 1 a>xgBT®B*ffii^ 
tR«t*. ftfe. B3A-B1 1 A(=3M"BrBf*B2 
BI=*-*-BfBi::#tSU B3B-B1 1 Blc^-fKSli 
B2 ciz^micatJCLTi**. 

[0042] B3A. B3 BlC^-Tcfc^lC. Pfi 

s i Sffii ojffilf^c ccdpSJS i S«1 oli. 05 
mz-ii doo) v&Z>o 

[0043] PIS iSfilOlCNft^SMOSF 
ET (KITNMOS) «m^«*«. «*I**PW 
(B + ) MlE2 6 0KeV, K— Xfi 2 x 

10l3cm-2lSfl)jWH:J:y, PlS iS$1O0)h 
^>i>X^r . y^^;u»rt««lc-f*>a-\-r* 0 -ft 
l=«ky. <5«^li4x 1 0l7 C m-3Sfi<Dfcf-^ajS*i* 
opl^i;u PBS iXfiloACKA-jfti 

[0 0 4 4] *fc. pas iI«ioi:pft*;HM 

OSFET (IJITPMOS) *m"r*»*(C(*. NS! 

^x;u (B»i*r) PMs ittfln 0(7>h^>vx 



r 
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mi^x. «*tftfp W*:/ (b + ) PS^i;n 

1 fclC^V&A-f So CtllCfeU. ^Xff 2 x 1 018 

PiOi;n -1 rt{::ff2/S**iSo HSS^afejf 1 2 

[0 04 6] fcfc. ^Jh.fc(D-f AXf§B*. Pg|S 

ilffi1O0Sii:, 8 n mIS0lISj|o8 

4bE (BiF-tfr) £fl*l£LT;fc< zfc3ft<»*Ll^. K1b 

r) ftt&OPBS iSffiio^^ 

[0047] *f=. aA**Lfc-f*>a>aitftictt. « 

?Ll^9 0 0°C. gift (N2) Hig^S^igORT 
A (Rapid The rma I Annea I) 

i**. c*uz*y. jMft^p^T-f^S^PBM 
[0 0 4 8] Sija>UvXhK (H^-B-T) $77 

f-v^a«iii 5 it. ^mm*^&* 

^C^-C^tfLTtSt^o iSS^MOSFETA^N 
MOS-C. CONMOSOLtt^IiE (Vth) 
09*1*0. 7 vH»=»SLfcl*4# % «x.tf#P W 
#"> (B + ) *DiimE2 0Ke V. 5x 1 012 C m 
-2«flM>«M*l=*y. h7>vX$ • ?**;MMMMI 
l=-ft>aAt*. C(D-f;*->&AI4* KlbB (B«1* 

r> *BLrfr*a. c+iccfey. PBf^t^m 

So *fc* Plft^^FNMl 51*. ^**;u<fc* 

ttCD-flJIi. SS7 5 0°CT? 1 0»SS-Cfe^ o 

[0049] *iz. ±tmnm (bwt) £&*Lfc 

ft. ffl£* PIS iSfi1O05®±lC 5nmfIfi<D 

kb*»os 102120, z o n mmmommznr} 

(S i N) 2 1. St/2 0 nrng®a>|gJI£}# 
^7X^1 (S i 02) 2 2«*Mt4. Ctf>ft. 
'Jvy97-ftR I Ei*flll*-C* S i O2B2 0. V 
A^g2 1 % W7^I2 2S, ^fH<7>^«. flgilfi 

mosfet(D7^t^i yri£*flM*i=ini-r 
s e 

[0050] 04A. 0 4 BlC^f 03 

a. i3 Biz^-rsts*. r i Eii^t, s i 



Pl^i;u 1 o&^fc^-TS^-ex^^-r 
So CtllCcfcU. S i fiffil ortic, «xii38* 2 50 
nmBJtO)JP|t. 7x>X 1 3«t*<^^(C^ja*tt-g> e 
7i 1 3li» MOS FET(0V — A. Kl/-fX f 

a>KS<D-«l** 0H^fS«(7>Sg*<t(^i:. 250nmi 

[0051] ^ x >x 1 3 (omm^Momz. t 
visxr&Wxv hmm9£mi*T<7 y— x>y-rs 

S i &ffi1 0<7>5*>. R I Elc£oT2V — 

So SfclC. 3(DfflI@Ab»a>JSir % 7nmSS 

<DE»£J#*3lHbK (BJMfT) SMT5 B cflOBft 
6@tfKD-oi*. ^®<ftl4£&#(z-*-SC<fc 
■cfeSo S?6C, zoKlbBtt. SS7v*;b$iL^ 

7 2?* ;mfcafefc * y mmr s 1*. 5 

;uB*b&(4, ML mii7 0 0tSSt, as<a»4b 

[0052] @5 B(Z^-TJ:5(r. Jiffi 

Mitm .<B*irr> tfmat ztitzmn 237?% 

it^o CfcCJstL »I4* tMtt2 3^B«>&*tU 
UWliVA'P- h U>^*^»B (Sha I I ow 
Trench Isolation) A*. S i 3S<£ 1 0 
rtl:lf^$*i4o »g»2 3(»-(5)lj:s i 02T*fc5o 

S i 02W£Ll*-mit. TEOS££Jt#A 
l:iUTMLf:TEOS-S i 02"C&So 

[0053] s t i a>*ttttttB**a©-«*TKf 

So 

[0054] *"*\ @4A, B4 B{C3FLfc«JS-t(=* 
SJJ^^TEOS, JSMS&£&6 5 0°C~£ LfcCV 
DfttffllvC. TEOS-S iO2$500nmiStl 
-fSo CixlCcky, TEOS-S i02l (ttBtt) 23 
ZBf&Tt&o T E O S-S i 02® 23$, «5Lfi 

sffi7 0 o°cmma>^^i3jumtmB&v^^-PT^ 

tlic C(3Dft. CMP (Chemi ca I Mecha 
nical Polishing) &£ftil*T« T EO 
S-S i 02@2 30MSTHkt«. C0>«t^. 7X 
<7JI (SiN) 210CMPl/-ht, TEOS-S i 
02l23(DCMPb- h^aSfr^y* TEOS-S i 

[00 5 5] tt*»2 3 0)»*L^«t LTI*. 

±IET EOS-S i O20>te. TEOS-03CVD;^$i 
l^Tl^«LfcT EOS-O3-S i 02"V>. HDP (H i g 
hDensity Plasma) CV D&£ffltvc» 
iSLfcHDP-S i 02^^^lfSC < t3!)<-e$So 

[0056] 06 A. B6 BC:agc-JM:5l=. 

l*RIEftfiffll\T. TEOS-S i O 2@ 23jl7f 

/<^^"TSo c*Lic«fcy. mommz. misioon 



(11) 



0 0 2-118255 



[0057] @7A, @7BC^t«fc5[:. 7X 

^1 (SiN) 2 1 Mftttifcv h«tl£3?£m>T& 
£-T£o 3fcL*T?. 71^1 3<D^®jLlZfl£jffi£*LTl* 

mm±\z. y— napai sfw^o y— hmm 

1 8(&#3:LL^JS<MI;** SdlLfcS i<DS®£. 
1*7 O O°C^g0>5^*;U^b5i$fflL>r. «J2. 5n 

[0 0 5 8] ^v*yU»fcattt. 7x>X1 3(D®Sfi 

i=«#Liti*. z<Dtz#). Ciiart<4>fci*y— k«»Ri 

S^iStt^o i!biatf'>ttl*y— h!6*Bl 8$j|o 

[0059] 7v*;uK<b*(c(i. fc&jgST? 

I*. fc£-S0BJia>S i 02BL**»Jit-e#fclv t 

i*3W«#**. ^(otzft. y— muum 8<d^x- 

[0060] *>*>*>/u. y-h«»Rl SiZlt. 9 9* 

i ONI, L>;b># >r K^-T KB*JHl>T*ft 
-**r*s-*4 h^-f KBI*. «*IS«MMb**JBl*T 

t? # * -cg^b-r * c <t a< -e * & 0 

[00 6 1] *&IC % 8lCfi. S i 02 

B. s i ONBlcB&*\ ^t>rt>«SRSi*tt«B (h 

1 gh-KI) *ffil*T*i&l>o ^— h$6«iB 1 8(=. 
h i g h-KISlUfcMOS F E TO)—- PHIi. 02 4 

[0062] h i gh-Ki^iLTIi, Ta205B 
(l^f*&*>*;u**-t>-<< K) „ A1203B. La2 

03B. Hf02B. z r 02BW**if5Cirt<T?# 

-So 

[0 0 6 3] *#(CTa205B(Dit^m^er r fi ft 2 O - 

2 7 Sffifc S i O2K0)ltSm^e r =3. 9l=Jt 
-<T*:#t>o ZCDtztb. Ta205B(i. s i 02BICB 
BtB«Lfc&*0B1bBaftBB ( e q u i v a I e 
nt film thickness) 2 n m£lT 

[0 0 6 4] *fc. y-h«»Bl 8irTa 2 0 5 B$^ 
l^ii^lCli. «5Ltfl nmgSO)S i S$<bB^<7>B£ 

U^f4>^SHy-hJfe»B«JS^LTtai^ 

*3*«Jiy-n6BBBai=j:*ttf. ?-h&mmt 



[0065] 3fc(C. H8 BlCsTf 0 7 

A. H7 B(C^"T«3t±|= % «AtfNfi^tttt*<K— ^ 
±*lfc»fSBS i fflz.lt 1 0 0 nmSStCltSL. 

K-?hW*SlItMt4, K-?hWlSi 
Bf±. ftl=y— KS«1 6ttt«. fcivc. K— Zfh& 
SSS i I±C, «*.liS 1 Nl$ 1 0 0 nmSSlClt 

cos i NBf*. K**?^«M2 

Bl*t\ **\ y— h**7?«MMI (SiN) 24$ 

I'yf^L, Sfci^T?. y— h^'>?ttSE (s i 

?*>y-r*. ctucty. y— 6^»B$tL 

£«> C<7>££. y— hB«1 6(£. 7i>X13S8l> 

©K-?h*«as iioi^fv^iz-hi, y— k 

IKtftBi 8t©iyf>yu- S<h<z>Jt (S«J±) £ft 
5Hcfc*i*fttk «x.(i4 0 0SS**cfe3**#Sffl 

i+SfflL^ctt?, 7i>x 1 3lcx-/^>yi::j;£$r 
y — vtfJjDfr & ZL t ZM±T+ * « 0 
[0 0 6 6] *fc. y— 6 (CI*. >— ?h*M 

Bs iBl=R&*\ **;uB. fc*iMi>*;uB<!:*$ 
;uB£<D««y— hftS* fc«iM**IMs iB£** 

tomtoms?— h«s a^i**#yy*ii4«a) . 
fc-5iM±^eas ntvu^ KB&awiy— Mt. 

*. y*^Bt^*^BtO)BJiy— h« 

hlgl 6(Ccfc*tfi. K-?hM»s iBO^^ffllN 
fcy-KWBCctt^T. y-h««1 6 0)»tS*i6T* 

[OO 6 7] ^ ^;i/g(Dfflt LTfJ. T i NB. WB. 
WNI, RuBL I rl. A lB^$^lf^C<t*<^# 
«. 

[0 0 6 8] *>"J-»-f KBO«i:LTtt. CoS i 
2B. T i S i 2B§l$^(f^3!)<C < tA<-e^-5o 
[0 0 6 9] y— h««1 <Hx.f*T i Ngg 

n-tt, y-h*«i 6a>tt*B»«4b*-&«c 

^*<t?^-5. ti^3«»a*<&*o ZOtzth. MOSFE 

BB-r«c:ttRrB(=ft*. 
[0070] y— hiffii 6 0i* 

— Kg) 14. C!^lf7 0nmgSi:t4o 

I*. SL<li$at^^PMOSFETfl)y3-hf-V 

*;ua*SWW"e*4a>-e. nmos. pmosowk* 
[0071] ;^(c. 08 A. 08 B(r^-r«i§±ic. c 

■VD»Sffllxr. tfitfttt. m ?Ll£S i 02^>S i N^lt 



(12) 



Si20 02-118255 



IMLtfcWT. CtLlCfctJ* >f-h^«1 6 4>flS* *5 
cfcl/7x>X 1 3 0)fiOM-€-tt-F*t(C % 2Onmg$0)i 

JS£i#offlB«6«R2 5*<H£jS2;K£p 

[0 0 7 2] #t\Z % >f-h^7^1i24, y-h 
m«1 6&0rffllg^M2 5*-7X^fZffiLxT. CTxIi 
(As + ) AD2miE20KeV. K— X 
15 x 1 015cm-2ggO>^|Ccl:y. 3rt 

®«17^ 37x>A 1 3rtfCff£/£**l£ 6 

[0 0 7 3] £fz. 1HStt»IR2 5 ^ 
-hmUl mi£5v:b;U&<b&A*ffiS<DRTO 
&2££ffll*T&<bU mii2nmflgtf>RI?£ftoit 
<bR W^V?) *^LTtaU^p C0iiblOS» 

o-^fi. y-h^ffii eomm*. &ffl=i-:J— izfc 

[0 0 7 4] ^mv\t. ■ V— A/ KU 

N-BttftJI1 7 a<hN + BttlfcJI1 7 b ttffllSl 

—091*. @2 9ic^$tvru^^ 0 

[0 0 7 5] (3 2 Qd^-r^l— ^— h**^t6« 
124, y-h^«1 6. &tf«0g&iiR2 5£'7X* 
icJHlvt. fiH^lf'JWt> (P + ) *DxSSEE4 0 
KeV. K-X14 x 1 o13 cm -2^o^|cj;y. 

SfctfeJI 1 7 a £:7x>X 1 3rtfCjfcj£-f £ e £*>5A,, 

-f^>;*A^^^<t1?. N-HfitSc^l 7 a£PiaLT 

[0 0 7 6] i:C5-C?. NS7-X/KL/>r>««1 7 

a>ai£ (x j ) toftimit. iSftil-efeSo tfbtts i 

& e ftfCNglV-X/ KU-f 1 7 0^^0314 

[00 7 7} NlV- X/KW>ffl«1 7035S (X 
j) I*. *<CM4:^4->SAII»attrc£lt«Mn«» 

»* (Xj) =0. 1 2^mSjeiCft*«fc5l=. -f 

[0 0 7 8] *«TM4. ?x>X1 30>«|flfil::RfiLfc 
NBV-X/Kl/-f>«1 7<7>5*>. T6P0>®^IC. 
^-Km@l 6£*:7-fe<y h h«i**<# 

x>xi 3omm. w:±B^-f*>aAt. t&aifc 

HWi»ONav-X/Kl/-f>««1 7IC«fcn 



fc. *M0>£5lC« NlV-X/KL/^>«iSl7(DT 
Kl+Tj3<t, ±ENi V-X/ K U-f 1 7 ©T 

[007 9] ttfc. *«T?f*. 3 (DfflSH*<. 

fl)fi(&ltB2 5{CcfcoTS;MtTl^(7>-C. NIV-X 
/Kb-f>««1 7JMtl,f:ftfl)-ft>;lA^ 77 

3o±M^t>;iA6<^^>i4 4 y„ hr 

IV 

[0 0 8 0] »fc % NHV- X/Kl/-<>««1 7<DJt 

/iQ • cmSfficfcy«< LfcWtfrlCl*. NiV-X/ 
7CDSRI::* i/'Jit-r KB m^f) 

[008 1] *>U1M KJKDft* LTI*. T i S i 2. 
CoS i2, PtSi. Pd2S i , I r S i 3, RhS 
i mzm\iZ>^kb<-QZZ> 0 »i:v-x/Kl/OW 
1 7*<Pl!a>ig^ C0)PlV-X/KU-{>ilSl7 

[0 0 8 2] S1OA.01O B{C^-Tcfc5(3. 

S t 02*. -Mx.fi 5 0 0 n mHititS-f £0 CttfCj; 

y. »h«sr 2 6 ^o>«. ■■inm 

26S, eHx.fi 7 oo°cggO)7v*;Hfb§iat\ 

«x.tf3 0^1Sf>y77>ft^o C<D»XSfi. N 

av-x/Ki/-f>t«i 7a>-f*->aAji<D«tt<t* 
a?* (xj) sfflfaufcL^i*. f>v77^fossi 
-?-isoRTAS^rorta^o a?s>i::i*c:*te>£ 

8fBLtNBV-X/Kl/-f >««1 7^t>;lAI 
<DjSttfb£ftfcoTtAl\, CMPSfcSJBl* 

r. HH«»K2 6£¥JS<bf 

[0 0 8 3] 11 1A, i1 1 B(C^-T^5(3. 

! J V^57< t R I Ei: Sffll^T* 3>*^ h*— /U2 

x» R*>A I (7VU5) fl« T i N (3B<b^*» B 
i (^^» imbO)SIIJa^^ hTfx- 

;U2 7rtl=3tfl)rt-«. z+i(cj:y. zi>^^h^5^2 

8tf=l>*<> h7fv-;U2 7pft3fC^ja^tL^> e *fC. BIB] 
»»E2 6±|C, h^^^2 8fZ^MfCfgfet 

t^E8!2 BZmm-t&o K$IB2 9[i. «5xtiT;u 



(13) 
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mizm&Mo s f e To>&*m&tf&f&-f& Q 

[0084] Z0)£5te%Z lHffi^SlC^-g>MOS F E 

[0 0 8 5] (1) ^ivxiatcMStifcv- 

X/ K >HS S7i>X13 CDTSP^HEIC 

[008 6] (2) 1 3tf>*5 (Wg) 

X.l£0. 20//m«ty»<«o ClUCfclJ. 37x>X 
1 3(D. KWZft&LtzZ^<»mm±lzl&f£Ltz'?-- h 

[0 0 8 7] (3) 7i>X130)ft^SiSl5 
<fc<5x;n 1 (*,L<I*S i £«1 0) fca>IBI=* Sfi 

[008 8] (4) 7x>X1 30)iilCliLfcV 

i=<fcy. v— x/ Ku-orBia>/<>^x;u— &&5Jtv$ 

[0089] (5) (4) |Cjta^.T. 7i>X130 
«0®lcSMLf=V-X/KU-<>M«1 7<D-®#£. 

rtt*i:|ltto'fc»«fr*. Z*UCj:y» V-X/K 
U-f>1SSl 7(7>-£P. MX.'f£V— X/ KU-r>«igE<7> 
T£B0>##l*. y~hBffi1 6*6*7-b? h-T.*-. - 
(Dcfc5(3V-x/ KU-Y>«J*1 7(c^-^-fcr^ hM#S 

>^x;u-^(tejhT^i)o 

[0090] (6) MOSFETCD^-^^^flitl 5 
(D-gPli, ?x>X 1 3<Dffl»Cf9&ft«ffiaT**D« 
tf, V-X/ KU-f 7^<7>=»>££ K ^cfci; 

hSffil 6^<7>=i>$^K »«ktfE«l*. 

<l*Bia»»K2 6±lC^*+L*o ZOtzft. $t*0 
Zfis— tUMOS F ETO^P-tlXjiW^. 

[0 09 1] (§§2|§J£8£S) 01 2li^(D«B^(Dm2 
SI!fi»ISl=«*MOSFET*^-r»aH. 813A, 

0 1 3 Bi^^+L-etL. *a>mmmt*&z> 0 uts. m 1 3 

AC^ti®|j:@2 Blc^LfcRHKflSU 0 1 3B 



ic^-r ostein 2 ciz^Ltzmmzft%?& 0 -£t z . m 

1 2. 01 3 A. 01 3Bt?li. 0 2 ACr^Lfcav* 
[0 0 9 2]|1$!t^gt'l 7i>X13(Dll, 

[0 0 9 3] *m2mfaf&BT'it. 01 2. 01 3 A. 
0 1 3 BlC^-f £ 51^ ?x>X 1 3(7>±®(C(*. 
©0)^- httttIB 1 8 a (Cit^T. hi* 
gi(TOP$ii) 1 8 b*<*l6«i£lCOlxT^LT 

[009 4] C^cfc5#«it£ffil*&C<fc:-e. 7i>X 

wan Ltz t go L&i^mmEzO)&m£w\ffl+ & c <t 
[009 5] c<D^5^«it^^^(cii. egoism m 

ttKB®* 06A. 06B^#SSLT^Lf=Xg{Cfc 
l^T. 7x>X 1 3<0±m±\Zl&J&£iltzS i02B2 

o^^L^i^rSlLrfc^. ^o>&. 7i>xi3© 
y. ?x>x 1 3 0>±®Jiic(iJ5i^- h«»Ri 8 

[0 0 9 6] #fc\ *m2HSfe^SCD. ttlZf— h$fe$t 
Ig18ali. S i 02KICS^-T. 0 2 5fC^-T«fc3 
(C. Ta205®. Hf02K. ZrO2l?(0, l/>*>tf>& 

(h i gh-KD zmi^zzttfvim 

[009 7] h^g^ 1 8aCTa 205^£ 

mi^tz^izit. s i &&to>&mm&&&$:%Lz>'?tz 

tblz. mx\t 1 nmSSOS iS^bRS0>K*S i 
[0098] y- htttkH 18alC, ±IBSSS 

&%mm (h i gh-KK zmi^zmzit. zo>*m 

[0 0 9 9] (m3nfeB&) 014A, i14Blif 

4x?ti % ^<?>mmmzmmm\z%z>wios f ets 
^-r»T®0r*fe^o 01 4 A(c^-fK@f*02B 

(C^Lfc©r®(3*@aL. 0 1 4 BCl^-f Et®|£0 2 CIC 
^LfcK®lCffl^"r-5 e 01 4 A. 01 4Bt? 

I*. 0 2 AlC^Ltr^V^^ hfccfct/ffiSli^tl^tt^ 

[0100] i ^SSff^SsTli. 7i>xi3 4>lcffm 
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^mZ0 0 2-1 18 2 5 5 



lis i gffii o) toffliz^ • * h»*/*— 

11 2/)<SftLT^^«it^*^Lfc 0 
[0101] *m3HS6^g|-C(i. 01 4 A. B1 4B 

i^S6^SlcfcU^i>o ^*i£*0!)-cfi. v-x/Ku-f 

*^5Mil6«Bl 4(D±H(=«KWLt^ **i*y* 
^ig^KOl^T^LTL^o y— hB« 1 

6I£, StT^StlMSK 1 4 0>±Bfr€> % 3(0 

1 7(7>SSPO&St. y— h««1 6(D&B^^ KIS 

[0102] cwjftiiim v-x/Ki/-f>i 

-C?££ e cfcoT. :7x>X 1 3<DS2£(6<T?£\ y— 

[0 10 3] («4Slftra) 01 5 A. 0 1 5Bf£* 
C(Df|^<DS4^Sfe^SlC^-5MOS F ETJ 

^trat'fc^o ftfc. 01 s Aiz^-r®T®ii0 2 b 

ic^LTcBrSlcffi^U 01 5 B(r^*r©r@fi0 2 Clc 
^LfcRflSdfflS^&o 01 5 A. 01 5B-C 

f*. 02 /K\Z7FLtz^>*<7 hfc«fctfE«I***l-f*l* 

[0 10 4] KlSIMS7lt 3 4>J=»rt 

StlfcV«X/KM>f«1 7t»5r;U 1 (*L< 
lis ilfiio) <tO>P B 1lc. • x h 

ill 2ft<&fiEU fr07i>7 1 3CDfill®lCfcl>T. V 
-X/KM>««1 7A<y-Km«1 6fc3f:7-fe? h 

[0 10 5] *K4SM6»B-CI*. 01 5 A. 01 5 B 
ic^-Tcfc5lc. v-X/KU>f>fai 7<D3i2tf. % 

U-f>««1 7(DSfiPA<, 7i>X1 3(DSSIC^J5£$ 

y*3K<* ^o7i>xi 3(?5<iij®icfei>r. v— 
pu-f >*« 1 7 1*. y-nai 6<t^±(c^--/<- 

7^?LTlx^o C0>«fc3tt«itS»*(cl4. «*.tfy 

K U< 1 7 *»jM-*uiAi*. 

[0 10 6] w(D*5ft«»TI*. B3^jS6^SI<t(^« 

[0 10 7] (fll5fftB»tt) 01 6 AI*C(7>SgB^(Dm 
5»jfe»(BfC«5MOS FET£^"*-*PHEL 01 6B 



l»1 6A*0)1 6B-1 6BflBl=»5BrBB* 0 1 6 
CI401 6A*01 6C-1 6CSrr?95Bf®0t:& 

[0 1 O 8] m 1 £tt»fiT?(4* ?x>* 1 3rf><-0<7> 

[0109] xmsmmmmvi*. *h**&*+*ju 
t&zmm-f&tz&iz^ 1 3 snaift^t, 

-OCDMOS F E T * ftfltefCOlvcX'**. 
[0 1 10] 01 6 A~01 6 C(C^-f ? x > 

X1 3£ffi*iJlcKBU V-X/Kl/-f>««1 7^0) 
=i>**Hfc*»CU *fc. y— h««1 6**91= 

[0111] 7i>X 1 3<D«B*^**;MBi: Ltl 
[0 112] *fc % Z(D^ y— hifil 6^03 

$ ni. y— kb«i eo>5*>. m^mttntm 1 4± 
[0113] *m5mmf&mizgk&mj&X'&. ?x>x 

13*. tMEILV-X, KU-f>. y— 
i:Lt-ofl)h5>»X>tLt»ft4l*4Ci:^ <fc 

c*LiCcfcy*a«**aiaiKa>sffiffi<b*st3S-c 

3 0>tBI4#*l5«Hi:i:U SlMc»x&*l^^t*<a 
*LL\ HlSlTCfcJItHL ^tt-FtLCDMOS FET^fi 

[0114] *fc. &&m<Dmm£h&s \ m 1 3<d*s£ 

OSFETWttiBClCT?**. 4: 1*5 n 

a>^^^*(c^*H*1SacDMOS F ET0)4T. & 
*lM4-f-(D-»|Cj3lvC. »KO*S IJS1 3(7>*S£# 

[0 115] z<Z>*3lz«»(D»BdbttS ill 3<7><<S 

*><«i***i*u4. «*i4*«<7>»ROtts iei s««t 

[0 116] tt-tfttg. sH^dbttS i 11 3 0>teA<tSo 
tl^i, »KGttS ill 3$ADXL^<. *f=. a 

#sy*<ifi]±-r&o cow*!*. E(=5ts*<^s 
[0117] sfc. ^mwmmmm^mzmmiix^m 

Somo s f e t "CI4 s nMHMLb, *+t-etL^S<t * 
[0 118] «E*. BltffiAonttfL ^^*^u«*K 
(±. mos f ETA<»rt**i4**«ig{a>B©M*jB 
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-0>J:5fc8tiaii, 8Mil-fl*JjSL8<, Ef=3tB*t?S 
iWMOS F ET©tStSIHb-\>, ¥SH*&gl!83£gfl> 

[0 119] L*^L. CC0f|B^|=«4MOS FETSffl 

lt±XO>mm{bftS i J§1 3 Cfc*<Rjfi6-e 
[0 120] C(0l6B^|=^4MOS FETt 

a 1 s zm&ommihfts ■> m 1 3 -e#;iK-f a ct-e 

[0 12 1] (3S6ft8Sffi£|g) H1 7 A(*C©*B^<7>^ 
6HSS^g|(C«4MOS F ET$qt-T¥5ll. 017B 
li@1 7 A*©1 7 B- 1 7 BfgKia-pBfSia. 01 7 
CliHl 7A"f«>1 7 C- 1 7C«l=?tt5BrSllt?fe 

[0122] B5Hi6g^-CI±. 

fc, y— h««1 6-MD=i ^^-i? Hi, y-l-*fi1 6 
055 *>, m^»gS$6*ilSl 4±(=BE£:h.fetf«H=»JC 

[0 12 3] *SS6S8S«S®*<. EsMfcKtt&JlttS 

[0124] HI17 A~0 1 7 C 3 f=« 

is i!3-o«MU 6^ dhttSIRS 

il3O0)±®n*gg«o fit, G#»BiS il 

[0 12 5] CO>y— h=J>*$ hE<7>db#S?KS i B 

3 0<D*££ii. h^<ttt^^:#^*t»at>o 

fit, dbtt&RS i!3 0(0§»(l MOSFETO 
V— X/ KM >^«1 7'M7>3>$>> h3E*t. MO 
S F E TCDtf — hli1 6^<D=l>$£ hj££<fc0>^£ 

[0 12 6] *S6HJfe^S(C«^«jtlCj:tL(i. y~ 
[0127] @18A, i18 BI***V?*U Z0>§£BA 

<dwz emmi&m<Di&m\z&z>Mo s fet * ^*-bt@0 



-cfc*. #*>\ 01 BAiz^mmitrnzBizTTiLtzm 

[0128] 018A, @18 BIZ^-T «fc5lC* g£ 6 H 

os f ETZftimfeizm*?. m^mmmma>^5 

[0 12 9] CCDii^t. y— hff2dUBG>tfb 
ttllsil3 0fl)±®a)±^ y-hiSl6i:a 

[0 13 0] (g§7g|Jfcfi£®) 01 9 A. 01 9BI4* 
CCD^<^|g7llife^SfC^^)MOS F ET$ 
^-T®r®0-efe^e 
[0131]S1 8ft5£l&8rT?li. :7x>X 13$, Si 

[0 13 2] *S7HJfe^@-r?fi. 01 9 A. 01 9 B 
d^-Tctaic. Si<!:i^7i>X1 3£*fcCJfc<7>y 

fiicjfcx-c 7i>X1 3 (c, 1 ~ 3 ggffitf>lll!x— 

[0 13 3] *fc. Z0>t— /<— ^S0$^Od:5tC^ 
x>x$Mt^|c(i, fflxJiflU HS£}^SlCD04 A. 
H4B*4M»LTKWLfc* 7X^l2 2ji^f^ 
(Ov^^lcfflixr. S iSfil 0Si7f^t6B 
Ic. x^>ySM**fflS**Ui<fcl\, wattdMfrr 

[0 13 4] CCD<fc5^7x>X 1 3$. Dl-x— /<— 18 

[0 13 5] (ft8||ffi«fi) 0 2 OliCO^B^CDSIS 
JM»«i:«4MOS FETt»tl»aH, 02 1AJ* 
^<7>3p®0. 02 1 Bli02 1 A*<D2 1 B-2 1 Bfg 
rc»5»BH. 0 2 1 C(£0 2 1 A*0 2 1C-21C 

[0 13 6] «iaj6»l»-CI*. -O0)/<ji— >3^6* 
^y-hiffi16^ ^x>X 1 3C0±@^^l^T?. * 

[0 13 7] SsSMS-eit. -o(D/^- 

>*6Wy-H«1 6*<. fiS(D7i>X1 30± 

[0138] *msmmi&mit. 020. 021 a~0 

2 1 ClC^-Tct aiC. y-KI«1 6$, 7i>X13 



— h^Hl 6 a. fccfclflBS i S 1 3 0>±mizMf$.£ti 

fe^o *«-ctt. *2j||KiiM^mif=. y-h 
ffiiiE (TOPffigl) 1 Sbli. y-h«Bi§Kl 8a 

[0 13 9] g1>f-hiai 6a(i. 7i>X1 3 <Z> 

S(c^*i^*Lfi9J|c^**trt^-5. fit, c 

miy-hm«ii eat^is, g2y-hiii 6b 

S2>f- h^«i1 6 bit. MOSFET^-hlgit 

(Topjfegg) 1 8 b^^iciK u mm\z&mt 

s FET(&y-hm*i<t, mia>fiO®lcffl«Ufcm2(D 

<ffl®(C^ja$tLfcm 2 0>MOS F E TCDy— h^li<b 

ffifSlC^oTSlMClgfilU ^tlb20(DMOSF 
ETJ, -Ofl)MOSFET(!:LTS^*ti-^cfc5lCt 

[o 1 40] M8||||M!c««Wt«M-r 

y-hfft«K (TOPl6»E) I8bti?»f> 
^(DVX^fC/Bl^T. 37x>X 1 3 aOfiiJStr. 

— hSffil 6 a 4:£:£©m«3£. R I EafcSJSl*fc«H 
»Lflfcl=TJ!tU bvXHSTX^lcffi^ 

T. y-hS&l 6 a(7>^ttiC*DX-r^C<t-C?^3St?^ 
-So C<7><t 7i>X1 3 0>±®lCfi2/££;h.*:. y— 
h$feSi§I (TOPffigl) 1 8 brf><. R I EH0l7f 

Z7x>x 1 3UiA&0>£|»jt-r£o C 
t7>«i:3(^*8a)SIJE^©|r«-S«3g|cfcL^r. y— h 

t&mm (Topisiii) 1 8 b i* % tti=sstt&»£s 

[0141] *fc % $1 y— 6 a <t IS 2 y — h 

a«i 6 b^o>rafrii, *t)i*XL/A<«±-r*Rrffitt*< 

MOSFETO«ft«ttl=l«g»l*ttl\, 
[0 14 2] Z<D«fc5*»8CDllJ6^ISlC«411ffi«3g 
St&CirlCcfc y, 7i>X1 3CDfflMC0^lr s mi<f 

S i HS»a"C#*. C(DfcA. MOSFET^IS^ 
[0 14 3] IHf-Hi1 6atf>KJl£. Gfl 

so nmaaicaHBftLrt. S2y- haan 6 

b <tfc£* *;WB*. 0|;U£RJS1 0 0 nmiSOWl 
[0 14 4] <X9%t&»fi) 12 ZitZ<DM^Om9 
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^Sgf&SHc&^MOS F ETS^t^@, 02 3AI4 
<£0>3p@@. @2 3 BltB2 3 A4>0>2 3 B-2 3 Bg 
C:ft?Brii|BL B23Cli@23A*023C-23C 

[0145)18 SH6»BTf I*. K 1 y— h^ffi 1 6 a 
^x>X 1 3<0SlMCtt»-r-S2O<D«lii±l=»rt 

hB«1 6 a 4:5 L*. 7x>X 1 3(D±B±{:M* 

titz?-h&mm (Top»gi) 1 8b±(c^^^i 
[oi4 6] ^9mmmmit. 022. ^23 a. m 

2 3 BlCflc-T £51=. Siy- KS«1 6a$7i>X 
1 30SLMCffl»tl) 2 O^IBfccfcl/f 0±®O) 3 O 

[0147] c©,fc5ft«jt*»ja-r4ictt. fltixik 
l&ffifcfci^T. @8 a. me Bfc^-fxgicfciN-c. y 

6 0flJM(CflJitffij£R2 5£fl2j£L. V-Z/K^> 
««1 iZtetfCth (0 9 A. @9B) o C(7>&. JM 
$6gl2 6SML, C*l*sF«<b-r* (H10A. 0 

iob) 0 ztomm&mmzeoi^mit&f. y— k«« 

«L S2y-Kl«1 6b4:tt<&**;H8BK («xl4 
Wl/T i Ni/T i ■) &MU hR (B*F 

■y-T) tH^TBraa>»*fc/<*— =>«fL % S2y- 

h^ffi 1 6 b sjmmt*. . _ 

[oi4 8] *«gsa6»«(cfcivc*. msmmmm 
tmc&5iz. y-n«i 6t*2y-nai 6 b 

S F E T4>*Mtttl=l±IMftittl\. 
[0 14 9] ca)J:?«:4:«9XllffS(=ff««a«it 

t-f&ztiz&v^ -puis*! 3<bmtibmt$&ifi±m<r> 
3-oommz. *ia>y— h««t*k mmttrnvaz 

K-*Lfctf'JS i JB(c«fcy«nt$*tfcy-hSffi1 6 
t»J«-C*«. Sb(cy-hmffi1 6lz^aWf::&8S£ 

> * ^ ;uss^(c j: y mj&ztitzm 2 y- 

KM1 6 b ^mj&V^^o MOS FET0 

[0 15 0] Ztz. y— 6^ miS5 0nm 

[0151] (K 1 onmmm) mz sit* zo^o 
§n onjg^aifcs^Mos f ET^tiiatfe 

^0 02 6ic^-r©r@i4ig 1 Blr^-rgfBlcffl^ 
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[01 52] §11 mtfoB&Vlt . 7 x >X 1 3 0>T®m 
IC. B6A, 06 B\Z7Fi-£5lZ % 3(DMm 

[0153]*S1 oUSteJ&SKi. fg^fl««£«Bl 4 

[01 54] 0 2 6 IC^-T £ 5IZ* 7i>X13 

«ttlc. BfciiSBttfcfticit^Ti o&mm<DM7— 

/^—USe^OI+^C^lCcfcy. 05BIZ^L 
[0 1 5 5] 7i>X1 3a>TSPMHElC^r— z^— 

[O 1 5 6] CCDJ:5lC^x>X 1 3 (BTBfligW. $5 

1 omoMT—'t-ft&e -ea>±ajfiis<7>Mo 

[O 1 5 7] (81 1 ggBJgfi) 0 2 7 it. 

ss i 1 mmnmizgk&Mos f ET£^-rir®0-efc 
& e fefc. @2 7 izTTi-tmrnitm 1 Bic^-r®r®i^*B^ 

[oi5 8] n sifej&s* i onmmmv 

its 3 0TFBBBK:* 3i?&B&iiBl 4$ 

«T»«MM14 0±WS iS«10@|c»Lr. 

[oi59]*»i ixKMnt. mttmt&mmi 
4*a»a^»rt-r*»*c=. b?5MB«bb i 4 cos 
Aa^»**<*ftLai^cfc5i=. wi^ri^x>xi 3cd 

JtSPn -^-*<i|£g = 5 0 n matflEO) A***Ock 5 (c 

OBBlCttLT* ISIS7k¥T?f±tt<T^x>X1 3fl)@ 
fflB*&**5H«ft»Bl 4 (D fi*oTBIJl*< 

[0 1 6 0] 0 2 7[Cijt-f 1 3 

rackety, isa. B5Bi=*LfcB?5MMHi 

1140). }|lC7x>X1 3 0T»««f=*5lt*«l»a 



*t4£gL<|Sj±Tr£&«> 
[0161] £fc. Ctf)J:-3k:7x>X 1 3C7>/Sa5=i — 

[0 16 2] ^j^li^x^X 1 3<DTmf&miz& 

if&m+ftmm&mi 4<z>Biig£37x>xi 3 0>tb« 
i£\z&^xB<. b?#bbbb i 4<7>*'DSPrc^<ic 

x-t&ig£\ ^x >x 1 scDTSPsmom^^jfe^K 
1 4a®ic*>iN-c. h^ffii eomvt:&3±-Q&. 

[oi6 3] *fc. btobbbki 4$±fE^tt$» 

10nmiSfl)»kI$ML, ftlS^LtHDP 
(High Density Plasma) -£>0 
3 - T E O S KlbI?(D C V D Jfeglf I Aai 

tf>l£&lV CMPii^R I E&£/Bl*T\ 06A. 06 

Biztt&oizcvommm&mito&fti&tfL"? m 
mz^?jLy hx-;^>y*fr*iasL. nsibncML 

(x^TV^jScDSS^^^KOSS^) £g 
[0 16 4] c(Dj:5rc^x>xa>JS§P=j— ^— (c^g 

5 0 nmSfi(^7 0> KH^t^ wilZcfc ^ , telZ? 
x>X1 3(DTfiP^«lCfc{f-S^^$6SKl 4 CDS 

[0 16 5] «*fi*^5i««6»K 1 4 OKI? 
^x>X 1 3(7>T®^i*^lC^^Tjl<. fit 
fg^»iK*6«Kl 4<D*/{>#lz^<(cftoT»<fc*<fc 
5CU&dc-f hm«ii 6£tax-f *i§£\ 7i 

>X1 3(7)TWi^S«gI1 4S®IZfcl>xy- 

h^ii eo>^y ^RSih-e^. y-hm«i 6 lo> 
•>a— Kttt-itT?** BA0>#B*y£A-b-c*«. 

[0 16 6] (S1 2B1EJ&B) 0 2 8(i. dtf>$§BJJ(7> 
SM 2SJ6»B(c««MOSFET$^rBrBB-eft 

ftfc\ 0 2 8IZ^-T©T®(i. 0 1 B(C^-r©T®lCffi 

[0 16 7] BiB*6»B-ei*. 7i>xi 3 0±®<b 

i^&miz-oi^T&^tzo 

[0168]*JS1 2HJE^!|li % C0)±»3-t-(D 

[0 1 6 9] 02 8(C^-Tcfc5lC. 0||^l*±azi— ^— 
|C*g3 0 nmg|fl)7'^ K*»lt4 C t(=«fe y % ± 

Ba— : t— *M$ISltAtt»4r=it^<r. MO S FET(D 
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[0 17 0] uW9WS3 0nmiSO7'»K 
T7x>X 1 3©±»3-' &f::life*£: 

0fl^iiSi^S6^S(=fetxr. 0 6 a. Ill 

6B|C^-r*®t?VX^S i Ni 1 5£«Ltz*£. 7 

>X 1 3 CD±^lC^3t^T. LOCOS (Local O 
xidation of Silicon) 31JR 
mtZ'uteoZt\Z&l). ±93-t-l:fg3 0nm 

S i Ni 1 5£R£*LT. y-htt«H SZMtfL-tZ 
ZLtiZ&l)^ ±fflJ=J— U: % #S3 0nmiS(07^ 

>K£^:i*£c<!:a<-T?£*o ^>KO§li. Sftlt 

[0 17 1] CCDctaiC^x VX 1 3(7>±®(7>flSai:3 — 
^- (±»3--*— ) fZ. 0 nmm&0>^^> K 

^ISit^CtlCcfeyo MOSFET0^-hii^b0 

m#iUZ>f£S£^L<«3rT?^ y-h»SEl SOME 

*JMD&W £ i£TT? # -5 £ 5 £ o 

[0 17 2] ffliLttB 1 9ir^Ut=J:5lc % ?x 

>X 1 3<Z>±SP=J-:>— <Dft&£. 9 0SSM^I)«fc5 

[0173] (*i 3mfamm) m3o\tzcnmmB 

BL 03 1 li-eoS2^lcS^MOS F ET&jkTW-m 

m. i3 2lif (DI3 WcI^MOS F E T^t¥® 

[0174] msmmmmvit. x^UT+^j^zm 

m-f&tztblZ. ?x>X1 3£W.®l®£t>-&T-'0(DM 

0 S F E T fiit^^l:O^T^t; e 
[0175]*|1 3SM6»»T?tt* S»(D7i>^ 1 

3^t)tt-O0V-X/KK>«ai7, h 
««1 6 £fcO*tig£ LTflll**»£0>V — X/ KM 

[0176] i3 0(:iiI1i5!|tLt, 2ll(7>:7x>X 

1 3 £}#Oi§£(Z>. V-X/ K U-f 1 7 OJS^flt 

[0 17 7] 0 3 0IC^-TJ:-5IC. 7i>713 
l:SIL, V-X/KU-f>««17(D^, ?x> 
X 1 3a(*£«l\T#»ft:-r4. CtLlZj: y % 7i>X 

1 3i*¥BBtti::8T«**u ?®^blt ru^j m&t 

[0 1 7 8] 03 1 lZ\tm2Mt LT; 4<i(7)^x>X 
1 3 £*#Oii£C7X V-X/KM>««1 7<7>lS3#tg 

[0 1 7 9] 03 1 iC^-f £51^ 3£3fe?lj 



£V®3oo>m&tmc&5izzi>$v ho&im*-? 
cilery. »m0)Mtn±T>#«. 

[0 1 8 0] 03 2iZitm3mt LT. 4<!<7>:7x>X 
1 3£}#Oi§^0y-X/KL-f >««1 7 0^S5t 

[0181] 032 IC^-T «fc 5 IC. 7i>Z13 £M£lJ 
IC&SL. V— X/ KU-f >fJSl 7 £#&i^fl!!<Z>:7x 
>X13£. CCD^x>X 1 3fi<**m*Ttt4Lfc«l 

it<tfcoTl^o co^a^ltit^ir^-^ic^y. 0 

30. 03 1 <7)lS^<i:|^i:j;5(Czi>^<7 h(7>St*^tf> 
"r-<tA<-e^-5o :7x>X<7>«it£^b*1*£C 

[0 18 2] (11 4fttS»fi) 0 3 3[±Z.O>?mO)m 
1 4^*fe^SfC^^>MOS F ETS^tMi, 03 4 
Af4*-CD 2 F®0. i34B(ii34A4 3 0)34B-34 
B^Ci3R@@, 03 4CI403 4 A+0>3 4C-3 
4C^(Z^5KT®0-Cfc^ o £fr. 03 3. 03 4A- 
034C-CI*. 02 A(C^Lfc=3>^^ hfccfctfKISli 

[0183] sb 1 mmmmxit. ;?x>xi sotsjii 
^irgiaic. *^»»»«Ki 4*<fcy. *t,ic^x> 
xi 3(7>T**;HIigi 5*<s i Sffii 0<tmawic^ 

8!£*U ^**;HMM SlCfcfLT&ffiA-f TX^giiD 

[0 18 4] *B 1 4HS6fl2®l*. 03 3. 03 4 A~ 
03 4C(C^-TJ:5IC. flflitlfSO lS«[4 0$ffll\ 
Z(DSOlSffi4 0a>«il4 1±l:, 200nmig 
0)SIS ilSML, Z^llDlLt7x>7 1 3$ 
JimLfctiO-Cfc&o *bl:MOSFET0V-X/K 
U^>^«1 7<&JgSP<t. $til4 1 . ^*ffil#>&* 
»fcR<&«fc5fcttiftK4 ia>«||z. ft^S«l 5<h 

I^CSmStDS i@4 27b<Sftf &£5fc«it-T?ifc£o 
[0 18 5] -OJ:5JS«igt?l4. S O I ffiULXfo&tz 
mWU7*ltW1mX£Ul^<. MOSFETl^ 

ftizT* ^j^mmz mmzH&wmmm (n^^^;uo 

7(D/SSP*t?^^ffi^-C^^C<hlrJ:y. fOV-X 

[0 18 6] ca>*9tt««**»r*(ztt. 

Ml=*Lfc*34i«. SOlH40^otl 
i§-rttl*aLx B fit, V-X/KK>««1 7CDJS 
SPttt»H4 1 iOBir. 5^gi:§i 
SOS i 14 2*»rtt4ctA«Mtft4. 

[0 18 7] (11 5HJfeJ&®) 0 3 5l4C(D*BJ(7>m 
1 5^1iSi:S5MOSFET^^tM@. 03 6 
A(£-£tf>¥®0. i36Blii36A^36B-36 
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B&lZ : ,Q?mmm* @36CliH36A*(D36C-3 
6Cgl:^?iiHtS>^. $tz. S3 5. B36A- 
03 6CT-I*. 0 2 A(C^Lfra>^^ h*5*t;iB«H* 

[0 18 8] S1 4HJSff^t?Ii. S O I Sffi4 0*<£ 

ot7i>z i 3<z>i^$0Si^**;u*fl2JSL. **£L 
< liiftff ftic ^ * *;u*5S±ic£S*b L . mosfet 

fc. CCO^fIC. t$0)llSO IOF i nfjfifMOS F 
ET (08 1) tOmiMt. V-X/Kl/>f>S«17 

S i H4 2*i£li£c<>:-t?fc£e c*tlz e fcy > tt*o>s 

ISO 1 Sil^:MOS FETT*Pa1Sr*fe^fcS«>?® 
[0 18 9] *|g 1 SUtfefl^Slli. 0 3 5. 036A- 
T. u0*7XS«4 3O±\Z20 0 nmiS^IIS 

jfor^^rxs ijf*Jfc/SU 7^i/77xs il 

SJOXLT. 11 4|§ftfl2®<t I^C x >X 1 3 

^ofcMOSFETjMlfrt^fe^e MOSF 
ET(D7-7/KU^f>Sai 7CDJg^<Sr^f^XSffi4 

3t<Dffliz^ T j r*ji>i&&i stmcmmmos \m. 

[0 19 0] COcfc-5*«it*fflt^C<t(rJ:y % #5 
XSfi4 3^1l^:7 : EW7XS ifMOSFETT? 

gEtr^&o Lf:3b<ot, T^TXSi-MOSFE 
T<B<f#te*ffi±-C££c, 

[0 19 1] Cl<DJ:3&*tS*S(S-*-5(:iM\ » 1 Sift 

mmizfjk Ltz&o u&sx&as? xs«4 3 <d±k» 

*>5Ay. *f 1 5HSS^®lcfeiNTt. S1 4HJ6^S 

«4 3<h<7>PBllr. ***;HMn 5&HCI|«&4>7 J E 
^7rxs i ■ 4 4 * c i A«H i: J: 5 

[0 19 2] (11 6HJSB2S) i37A-i42A, 
i37B-i42Bli. C0M(Dl16a)iiiSl: 

S^mos f ETa>Sit*;i^^-rxgir®@-efc^o 

ftfc. 037 A-S4 2AlZ^"r®r®li02B|C^-r©r 

HlctlSU ^3 7B-l4 2B|:^tK®iii2Cl: 

[0193] 11 ^ffi^SI-Cli. S i£f 10$. 
^12 2*ffll^TX^>?f -5)C<t-C?. 7i>^13 

[0 19 4] $11 6HSS^®T?(i. ie^vtil/S 
iif*EUT. 7x>X13^j«L, K*SS£flS** 

&*&"efc£o lelT*a>*aS. 03 7-04 2lC^-T 



[0 19 5] 03 7 A. 03 7 B^*? £ 51=. 

^a^SI 5 x 1 0 1 5 c m-3gS(D!M ( 1 0 O ) P 
IS iS«1 1O0)K7>vX$.^t^l/«lSlC, N 

MOSFETSJ^st^ciiPSOx/n 1 1 (e 

-*TlMMfltT?* fl*.f£4x 1 o17 C m-3gg) £ % 
ffi)Pt(i^P>-<^-> (B + ) *. JfflS^E2 60Ke 
V. K-XI2X 1 Ol3 cm -2lJ|^t>^At^Ci 
iZcfclJMtrS. PMOSFETB*nig& 

(ciiN0x;u (0^-e-T) £fef&i-Z>o s ill 

1 1 0±*0>^®{r. ttl:XT»lttH^:««S i O 
2^ 1 14*. «5LIi 1 0 0 n mSSW^o 

ie^y^^s i H*«tfi-r*«*<7>3i<z»-r>«« 

kU&IXVM (S i N) 121S, «illi200nm 

z>k*a>%mmkuz>^*vm (s i 02) 122*. 

«*tf 5 0 nmaflE»fiM-*o C*lbtf>ffiJIE 

*fflt>r. Hraa>/<*->*»*-r*. ie 

9*»>-WUS i I^b^l»7x>X$iffit^fc«)0» 
— >1 2 3*><fl2/SS*i4o d<D&. ;g/<$— >1 2 
3**&BfcBLfcs i gffil oa>CHa^6« R l EK01 
■ y^-P^mMUM*!****. CCD 

[0 1 9 6] *(C. 03 8 A. 03 8 B|C»-fJ:5l=* 
— >1 2 3fr£gfcBL*:S i Sffil 1 0(DSB^ 

e>sas»<bR**»*Lfctt. s i *xtf**v"wuja 

ft*t*\ ie^+yY;i/S iI101 &f&f&ir& 0 
WMIKWeSti*. *<D«Ka>JM*»--«l** 400 

nmiStfc§ B *|C % "7X^/1 (S i02) 1 2 2* 

tx*icjbi*t* ie^+v^s iiioi OS®* 

CMP U St/<* — > 1 2 3^bTX^I 1 2 2±|Z|£ 
^tbL*=xtf£*v-WUS i H 1 0 1 *K*"T4 0 dtl 
|Z*y. ie^^rvWS 11101 0>S®<7>B3tfh*Rfc 
4t§o za>*9l=**fc. i 2 3 4>i:M 

Jtlfcie^vA'^S i§101 0>7T-bV h3£*f& 
— > 12 3C, Xt?£*S/*;US i B 1 

o 1 £m&&<Bj&v$z> 0 ie>+*>tjnt*©iw) 

*»>-wus ilious i s«n 1 o £ 

[0 19 7] VX^g (S i 02) 1 

2 2*^^^{Cffll\T. If^y^l/S i Ml 0 1 * 

cmpl^<, cMPjft#»*Ba"r«ctic«ky, t 

X^g (S i 02) 1 22*. mK?&Zk&V%& 0 
[0 19 8] 03 9 A. 03 9 BlC^"T 

iW+vt^s iiioi «*»a>^tt< £ t h7>yx 
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£^*<7izmi^T. mn\£7to><<*> (b + ) 

Ht>;iAL, e-^Sfi-e2xio18 C m-3SS© 
*«fcgg£ltoKSffi^«ftB i 1 2£H*ja-f£ e c 
OSajS?ai1 1 1 2I4. /^;i/-^h^- 
BitLrti^-rSo coxsb#. i^+va'^s il 
1 o 1 ssini. 8 n mmmommo>mtm 

SiHoi -^cD^sfe. £ ;u?SfiWf*l*Jt-r 

£<> &A£ftfc-f:t><7)S14<b(ci4. 00*149 0 

0°C. MS (N2) Hffla*t?5^Jg(DRTA«lS$ 
S3l^ e -tilery. mMLU-?u?7'<)\>$:ft'OPW& 

m&^ufomi 1 2*^-r^c < t7!)<r*#4o *^fc. 

«*.(4h5>^x* • ft»MMWtttHNi:« 

BCTHi-f t>SaAL, ***7MFIMMM 1 5* 
y+*WHMl 1 5(4. spit 

;1At^^i:t*ffMLrt6Uo fi2J#2*i<5MO S F E 
t*<n^*;u^-c?. *-a>L£i^ISBE (vt h) £. 
mz-lio. 7 vSBl=KftLfci*«*c:i4* «5tli*a 

W*> (B + ) £. JjnillliEE 2 O KeV, 5 x 1 oW 
5*. T**J\,kt£Z>mmz. SWCiS-^?P77 

-fJUt«:4J;3l=»*-r*. Cfl>xgl4. BlbB (BD» 

i 1 sasteibi*. ca>&. m^itRTAmm^mi^ 

T. m*-l£7 5 0°C. 1 0»SJg(D^«aSTfffeoTt 

ftl\> 

[0 1 9 9] 3fc|C % 04 OA. @4 0 BlC»-f *3l=^ 
^X^7P (S i 02) 1 2 2. fc<fctf±E&<bB (H^ 
SBSU 7X^1 (S i N) 12 1^ 05x.fi 

*^ h'J>B*iStH^r*±i:lt*t4. ca>«fc5C: 
tSct(:d;y, ie^*vt;i/S iHoi cDTSMS 
«a>»ffl(ta>*. 3t^#j$l£»B (s i 02) 114$ 

[0 2 0 0] 3fc[C. 04 1 A. 04 1 B(Z^-T^5(C % 
le^^yvit^S i Jf frbfc£:7x>;* 1 1 3<D±® 

<t. ft*t;*<DBB(=BULfcs i m<ommz % ?— ± 
mmmi 1 8 y-h«»Bi 1 si*. m 

liBULfcs i 0>g®£. «ittf7 o oicMo^y* 
i BOMttt, 1»(=«Ba>B*tti::tttf*LB<. s i 

14. HMbKtDHV^ft^Sft-eit-S^HIKL^Vtt-e 
■HbB0>BB/< J 5^***tt<T?**. it^«*3W* 



£ c t y-htt«Bi 1 8 lz(4. |Hftft:tt«AI 

l>T. a*KII1bB«»ttL. fOSBS. ^§?t£^t; 

r**v^>f h^-f KBj y-h«tB*»ivc*A 

[0201] 02 5^#B3Ur±a5tfccfc5(c. 

y-h$6jfKl 1 8KI4. Ta205 & 
K) B« A I L a203K. H f O2K. Z r 02 

*I41 nmig(DS i&<bBl£<&B£S iS®C:fl2j£L 

By- hlNHHIt£f= LTteffl It <fa At*. 

[0202] 042A. 04 2 BfC^-Tcfca^. 

1 6t4S, MX.I*nBTMM:F-:?L 

f:K-?h*aaS il (115 0 nmgg) £. 0 4 
1 A. 04 1 BIC»-r«B±«CJta»*L. ^(7>±I=y 
— h^r-V^^B 1 2 4 mZ-ltS i Nl$5 0 n 

(S i N) 1 24?I^fyyU >f— h** 

?7IBflBI (S i N) 1 2 4t7^«|:«l^ K— * 

KSffil 1 6A<R2j££*i£ 0 C<&££. y-h^ffi1 1 
614. 1 3 C*5l=ini**lS. 

Z0)tz6h. y— hS«1 1 6<7>X~/^>^i££<ky— h 

IKBB1 1 8^MR?»IUMHI1 1 4£<Dx^>ys 
atoott (BKit) *ft»l=fc*t*. <Wx.li4 0 0gg 

*frSll^ciT?;flttl»RS ill 1 3/^CDX^^ 
[0 2 0 3] y-KMl 1 6(D«tfc£ffiT*1± 

Ztztbiz. h'-^hMI8 iB<Dftt>yi=. **;UB 
(T i Ni. WE. A I Kttf^tOMI) . fe^l^ 
li^^SS i R^WB. T i NB. A I B. C uBft^f 
OtZjm^T i s i 2B<cif(D'> , J-9'-f KB&0BB 

[0 2 0 4] y— hS«1 1 6CD«*4*T i N 

*4rLfc»ft. *<DEBltt»ftBB'r*ci:l=*y. ^ 
-h««1 1 6 0>tt«HRO!>B1b«nBUTMOS FE 

[0205] y— HM1 1 oa>&£ (i>*>^4 
y— hS) (4. $]*f47 o nmliit^o 
(4. PMOS F ET(Dya - 

N^**/U. PMOSFET^l:gi:ft^ 

[0 2 0 6] UJIT(DX^I4. «9JlcB^Lft^36<. «1 
Xft»S(DB9A. 09 BJ^ISlC^Lfccfc^ir. V— X 
/ K U-f ±BIC C V D — S i 02B^ it 

aLfcft©CMPi:«k«¥ift, 0 htii—J),0)& 
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[0 2 0 7] ^(DJ:5tj:xif**vY^S i|101t 
mi^X. ?x>X 1 1 3£fl£j£U 7i>X1 1 3 Oil 

-Hia)MOSFETffiSi:«ty, 

(1) 1 30>«*at/<*— > 1 2 3<7><ST?* 

[0208] (2) 13 (DT®^iS(Dllj21 

[0209] (3) 1 3 *l:MLf:V-X 

*^»»$6»K1 1 4<DffiZM-?^tlz£l). *MOS 

f et0>^v*;m@£. v— ^/Ku-r>M^Si*ic 

[0210] (4) 7i>X1 1 3(7)*S (Wg) (±0. 

20/im«fcy»i**a>£**cii=«fcy* mcml 

fcy— hm«1 1 6l:«koT, ft*;HWl 1 5£§g 
±lZ&ZitV$Z>ZtV. ***;Ufi«1 1 5(7>3F*61^ 

1 1 8©HI|/<7^i:»Lt** &^«£*§83|-T*£ 
[0211] (5) 1 3<0T J r*Jl'm& 1 1 

5»ijun (t L<iis i Sfii 1 o) torn 

\z % n&m^mvam (/<>^x;u— ^h^- b) i 

1 2£litit«c£lc.|:y« mosfet©/Ow;h 

[0212] (6) 1 3<D«HICJ31*T. V 

— Xfc KU-f >IB|flMUi*. 13 0>±«MM 

*ita-r4ztiz«ky. v— x/Ku-r >ih<b/o*x 

[0213] (7) 7i>X1 13 OT&fe&lZ 

x\ v-x/Ku-f>«n 1 7<d-spj!><. Y— h«« 

1 1 6*«t,aB»*«i:n»:«Pofc, ft3fe£4Itf>T 
»ttofc»«l=»*^*. Z0>£5t*?— h««1 1 6 
i V— x/ K u-f >«tt 1 1 7 0>-«l£j&<5lMc:*-7-fe 

X1 1 3 0)T»fi*l-J3lt*/O^X;U— taSWfcBS 

[0214] (8) 7i>X113 K7>yX^« 



«3tl=fi^T. Y-h$6*§Kl 1 8lCTa205«*iffl> 

81 1 6*<fcSfllSa>fc«>. *ya*»l=h9>5X«r 
[0 2 15] (*1 7HJ6J&8&) @4 3 7 A. 

043B-@47Bii, ^o%fy<»m -\ i <r>m$m%&\z 

04 3 A-047 AfC^-r®f®li@2B(C^-r©f 
•HI=*1SU 04 3B-ia4 7B|:^ti®|j:@2C(C 

[0216] n 69gtt»tt-ci*« xe**i/t;i/S i 
noi siut, flttiis in 1 3ims&L. 

±&2.\t***)\,&ftr>V?)\,?— h^MOS FET 

[0217] *S1 7 3M6»»TI*. Xfcf***>-WUS 
i JI 1 0 1 £JHlvc« x >X 1 13 ZtefSL* * 
©7i>X1 1 3 0)±®|:, ^OffllS^m^ofrKJlCD 
>f— htftSRl 1 8 b*i«tl>*ai:oi>t2^So 

[0 2 18] 043 A, 4 3 B ICtt^T £ ? (~. T 

1 0l5 C m-3aflca>H*tt (1 0 0) P§2 

s II«1 1 ooh7>vx^ -f t^aai:, NM 
osFETSMt^lcliPS^x;u 1 1 (e— 
^NMUCG. 0J;tli4x 1 0l7 cm -3flg) 
?Lf&|Ca W4-> (B + ) *aSIE2 6 0KeV, 
K— Xfi 2 x 1 o13 C m-2fl*-f:l-:/aA**Cfcl=* 
OMt*. *fc. PMOSFET*JMrt-*»*«::f* 

n^x^u (BB«i±r) £f&/s-r&o s is«i 1 

1 1 4S, m*-\i 1 0 0 nmiSMt^o 2felC. 1^ 

^>7X^I (SiN) 121J, O^250nmgS 

XhR (B*1*r) tRi Eft£*JHlvc. Rraa)/<» 
->£tef«-f£o xe^+v-wus ijffrb 

tt*^x>x*j&a-r«fc«>a>3i/<*— >i 2 3*<j^iS 

£*x6o C£>&. ;*<7>X*n?mP*i&S iOiej^y 

•wnSfi£#SL. i 2 3^iibLfes i 

Sffil 0CDg®fr* % RI E^0)i'Vf>v'-^-v 
**«Hll«fiklW»*»*-*"4xa*lTft-3TtA^. * 

ic % > 1 2 3*^§aiLfcs i s«i i oa>s 

;urtft*l*. i^+y^^s iiioi tMti. 

*<dkjw*. 1 2 3o**»±(ca«>a«>* 

0 0 nmSStfe^o #Cl. XtT$*->*/US if10 
10S1SCMPI, ftA*&l**BiLfcxe**->*;u 

s ig^t^o c*uc*y. xe***>*;us \m 

1 0 1 <Z>S®<&Dfl£i£l&£-f Z0>cfc3ic-r*i:. 3f 

— > 1 2 3+lC»jfc*;Kfcxe**->-WUS i H 1 
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0 1 K3|*B££-C#. — > 1 2 31=* 

xtr^^v^yus iiioi *f«fta<»a-c*«. x 

«5U<xfcr**->-wus i B 1 0 1 tS i s 

[0 2 19] 14 4 A, 04 4 B «fc 5 IC. 

Stt Lt=xtr**S>*;us i B i o 1 SSic. hift 

»I (TOP«8I) 1 1 8 b*. «*(i2 O nmgg 

(SiN) i2ltf**ci«N6, SttlLfcxe^4-> 
v;us i h i o 1 <DMi;:a>*K s«fi<jfcy— htKitH 

(TOP$6gg) 118bMt'^ e 

[0 2 2 0] 04 5 A % 04 5 BtC^-T <fc 5 

xe^+vt^s i B 1 o 1 *PO)'J>tji < £ h7>v^ 
*tx^icjbi^t. «^li^n>-f^-> (B + ) 

S^ftViiAL, e-^ggT?8x 1 on c m-3iS0) 

a)ggs^a^i 1 1 2t*. A>fx^-^h^- 

fblCf*. (50^(^9 0 0°C. g|f§ (N2) Hlg*-C5^ 

T****opBMMETIMMn i 2 £ 

<D»«fi©*IM*K #■ > *&A L . T -V *;!**«•■ 1 

1 5£ff2fiM-£ e c<Z><t£. 1 5 

OSFET*Nff*jtfil?. *<DL#lMi«flE (Vt 
h) *. fflfctfo. 4 vfi&lcifcS L^l^^Cili. #9 
jtlitfa W;J-> (B + ) *. ^DiimEE2 0KoV. 3 
x 1 0 12 cm-2g& -f*>&AU Pfi(Z>ft*Wtt 

1 1 SaSttflSl*. C(7>&. «X.tfRTAffl3I*JBl* 

r. 7 5 o°c. 1 o^aatflottM-cffttoxt 

[0221] *«Wt?fi. PS0)ft*^«»B 

1 1 5*»*fc*cD-f*>aA*. y-h»»K (to 

P$£3iE) 1 18bSILtffft5«l$*Lfc B 

•WUS i ■ 1 o 1 OHCSJtL c<D«a&<bE*ifi 
LT<*>&A*frfco*:»i::* c<7)!»aK<bE*S0fit 

lt, «rfcizxe**s/-wus i ■ 1 o 1 a>mmiz* ? 

-htt«E (TOP$6»E) 1 1 8 b*tefi£LTt,& 

^COUvX hE*>e><7>Xtf*4ri/^;US i ■ 1 0 1 <^GD 



[022 2] @46A, 0 4 6 B (C^-f cfc 5 IC. 

7X^7i (s i N) 121$, flxlit^F^KiSa 
i^+vtJl/S i M 1 O 1 (DTBMMKDBjZUccDJk 

m^»m9aun (s i 02) 11 4**i-*mBv<>x 
;us i ■**& a*^ x>x i 1 3o±mt. n^xf^o 

«BI=StULfcS iBCDSSIC y»htt»t1 18* 

WfitfLtho ?-hf&mmi i 8». mtfgtbLfcs i 

I*. 4#(^fi9®0>pi^firc«;#LS<, S i aBO>ifbD33b< 

»ibK<D^x-y\®rtj3«fc^. v ^-e(o»ikE<7)KI5 
A/. mmwi 1 sin*. ««ftaie«L^r. b« 

[0 2 2 3] B2 5S#BLt±aLfcJ:5lC % 

y-h*6»Hl 1 8IC(*. Ta205 (*>*;U*+-^-r 

K) E^H f 02«. Z r O 2 K^0>. L^4>«MM» 
»»K*ffl^rtAt^L. «lx(il nmifiOS i^<b 
E^(DK*S i Ml:MLt*6. ^<D±(CTa205 

[0 2 2 4] 047A, 04 7 B(:^t«t?C, 

y-nai 1 6t«, «i*iiNawtiK-?L 

tz K-^hJgSS il (IHSOnmlg) *. 04 
1 A. 04 1 B|z^-r«l3t±|zJt«»fiRL. fO±i:y 
-h + t'^II 2 4i«t4, -Rl^liS i NE*50n 
mgg, ItS^iS-r^o UvX KE 

(SiN) i 2 4*x^^><fu. *i^-e. y— h** 

•V^$6«E (SiN) 1 2 4*TX<7|C^lNT. K— ^ 

hm^i 1 6*<»***i*. cot*. y~hm<si 1 
zotzft* ?— hsai 1 6oi^f^issiy-h 

l&^H i 8^*^»»«6«E1 1 4i©i^^>ya 
Stoa: (SfClt) 0|jLIJ4OOgg 

7?x>x 1 1 3^<7>X'v^>^« 
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[0 2 2 5] titz. 7-hmm-\ 6CD»tfe£<rF£t!'& 

(T i Ni. WI, A H^mOlII) % fc&l* 
li^ggS i KiWH. T i NB, All, C u»i: 

[0226] Zh>lZ % >f-hS«1 6(D*«4£T i N3? 

tut**. *o>&fo\tmzmm-rz>ztiz£v. ?- 
l £ i>fimaE * mm-? & - <t ** ^sm v & & D 

[0227] ^-hig160g* (l^**^ 

— hft) I* v mUlt 5 0-7 O nmfifittSo -G>#g 
*J8"Cli. BL<liMt^^PMOSFET0)y3-h 

^ A>4wu^*tfP*|-t?££fl>-e. n^**/u. pmos 

1*. 

[0228] ZO&oUm&Zmi^&^t'T*. 
1 1 3<7>3@ (±®. fS5<ffl®) CD^-V^U^itl 1 5IC 

i) 1 i 8bO)Il^ ilffll@lc^/a*Hfcy-h*fe^ 

§gi 1 s a<Dmm&*>)mi^tz#>. 

L£i^mni£zmm<»miz&mmzWL'£-t*£. * 

[0 2 2 9] (g1 SSHiS) @4 8AI^0^O 
S1 8§|fcJ&®|C«£*§*i81>MOS FETS^t¥® 
0. 04 8 B|£04 8 A*0>4 8 B-4 8 BlglC^?©? 
®0. 04 8 01*04 8 A + 0>4 8 C-4 8 CWzfe? 
Simffl* 04 8 Df*04 8 A*p0)4 8 D-4 8 DiSiiZ}^ 

[0 2 3 0] &lt* sm smm&HsZ. ^coumx&t 
tt,izmMTtz>o 

[023 1 ] 04 9-0 5 41*^*1^*1. S1 8HSfe^ 

icffi^tiaiMo s f e t &±wtem&3:mmz7ik-t 

Xf£Bf®0-efc6o fcfc. 04 9-05 4Ci7i*-f©r® 
it % 04 8 BI=*-rKB(=»lCLT^*. 

[0 2 3 2] 0 4 9IC^-TJ:5IC. *I61&»S5 

x 1 o15 C m-3gjg(7>@*<a (10 0) P^S i Sfi3 
1 0(D. NMOSFETMflS (NMOSFET® 

«) IC. L/yXhi (0^t±*M ^TX^lCffil^T. ft! 

W 4" > (B+) ^SlE200KeV, 
K-XI2X 1 0l3cm-2gg-ft>;lAL, Pi->i 

;U3 1 1 p *^IMM*-T?* 0H*.f£4x 1 oM c 

m-3««) 

[0 2 3 3] Pg^x/l/3 1 1 p*0X < <t 

(b + ) Ht>^AL, fcf— 

t*8x 1 oi7 C m-3ajK(D?itttXde«ftopsxxat 



*£6&Ji3 1 2p£JEMS-f£ 0 P&SSt?ttttH3 1 
2 P (i. /Of 7/1,- • X h'y/^Ii Ltffiilt^o 
[0 2 3 4] PIS iSS3 1 0(D. PMOSF 

ET^SU (PMOSFETfSS) IC. l/yX hi 

(0^i±&) £ -ex* iciest* w*-> (p 

+ ) *DiliE6 0 0KeV, K-X12. 5x10 
13 cm-2flg A U NSWXVU31 1 n (fcf— 

^^ISt, M^itSx 1 o17cm-3*IJS) 

[0 2 3 5] &{Z % NS0i^3 1 1 n*tf>. < £ 

mmz. L/yXhl (H*H*lb) £TX*Cim*T. M 
Zl£ i J><<Jr> (P + ) *DS^1E1 30KeV, K 
-Xl2xio13 C m-2get?>f*>;iAL, lf-*S 
fit?9x 1 017 C m-3gS^$$^)SS^}#ONS!BS 
flCTMM3 1 2 n^^iiEf 6o NSSSfi7««ll3 

12nlt /<:^x;u— • x h Jit LT«SSI^ 

[0 2 3 6] Cft^OM^V&AXflB^ PUS i Sffi 
3 1 OOmmiZ. 8 nmgS0)illOS<bE (0*M± 
-f) Sitfltfc<o ^O.fc5l:Lt, L/vX hi (0 

^trn ^btDPis is«3 1 o^oysm. m*-it* 

iz\t. (51^9 0 0^ mm (N2) #lg*t?5»g 

ftOgaS^i 312p, 3 1 2 n ZtefR-t 

[0237] SblC ±®lCP^t?. 10l5 C m-3gg 

H200 nmSjg^/S-T^o 
[023 8] *t>fZ. mttl* h7>vX^ ■ P^^F-V^ 

L/vx hi (@^f ) £-?*<7\zm^x. mmo 

3 1 5n. Plf t*W$E«3l3 1 5 pJMf^o 
-<7><t ^4lbf ^^J^m^M3 1 5 n. PlfY 
*/U5«*«3JS3 1 5 pfi^tL-?*t. 5F«%-f*>* h7 

>vx^ • Pl^^^^u^fiia. fcctaNSft^ 

fCli. -e^^tlS^IC^ja^tLfcLOCAL^^^^ 
«S (Pil) 3 1 5 p. fcJ:tfLOCALf^ 
(N^B) 3 1 5 n*<^£;hTU&o 
[0 23 9] ^$jK^MOSFETA<Nf t^H 
■C. fOL^l^HE (Vth) mifO. 4Vg 

(BF2 + ) 1 5KeV. 3x1 0 12 c m -2gjg^ ^~ 
>&AU PfiLOCAm*;HW3 15p$, f 

-\>*j[,tt£Z>&&iz. miRto\zi%- t£?UZ?T<< frtU 

z^^izmm-tz. 
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[0240] PfiM::. ^i*lSMOSFET*<Pft 

*j\,mv. -toL^L>fimff (vt h) $. 0Hx.fi- 
o. 4 vgaciBjg Ltzi^m^izit. mx\t*)>4*> 

(p + ) $> toMME. 1 o o k © v. K-X§2 x i o 
83i5nS, s«Wfci^-^ 

ft^fli3 15p, 3 1 5 n<&;Sttfl:tf\ C<7>&. 
#J*.I*. RT A*fi3I$m*T\ 0!)X.Ii7 50°C. 1 0» 
g&Olft&aiT^fc o X t 6l* e 

[0241] ±&mtm mTT^-f) $&£u 

5 n mgS^IIO) S iO2l320, 2 

0 nmMCOlBOVX^I (S i N) R3 21, 20 
nmiS(DH^7X^I (S i O2J!) 3 2 2$^ 

SH^ffNMOSFET, fccfctfPMOS F ET-^tl-Fft 
Om^Mit^^^ff^fC^X-r^o @4 9*(7>jSUgli. 

[0242] [is oic^-r^aiz. El4 9(C^-r 

*8it$* 7X^l3 2 2jl'>f >y7X^i;fflL>r.x 

X3 13p. 3 1 3n$ftlftlim e Ctlb^i 
>X3 1 3 p. 3 13 nOSSfi^-Jt-fJt. 05x.l£2 5 
Onmfig-eft&o CO^lC. 04 9(C^-r<tatS. 
S i Sffi3 1 0*0)PS!^x;b3 1 1 p(7>-SP. 

nh^i;i/3 1 1 nn-mzm-fz-zv. mmiR I E 

fcimi^TJLvTXf-t&ZtV. ^250nmi£ 
<0^;6<fi2j££;h£ o CftlC^y. 7i>X313p, 3 

1 3 n*<^;h«?;ftff2/aS*l£ 0 7i>X3 1 3 
P. 3 13 n 0ffli^iO)I$ 'VV>^t ^ 1 ^ h 
&9&£mi*X<? >J — —>7-r&tt tic. RiECJ: 

7i>x3i3 P , 313 nom&vmomiz^ V*— 

ix(7>'>fcl>S iS@$gfcii*i±&o *(C. ?x>X3 1 
3 p. 3 13 n<7)ffl@^,1f<BglC. ^SftttSgU^ 

BibR zmf&Tf&o zomtmn 

7i>X313p, 313 nOmm^nmz. 7 

n mSjsa>KB(7>»<bH (H^trr) ^^-r^o 

[0 2 4 3] *(C. «HE»&Ei*^LT. 

#!x.l£S i O2. »*L<liTEQS-S i 02@3 

2 3(CcfcLJS<ftaXt;o ZtllZk y. 1^^^>KU>^^ 

(sti) £Mf£i-%o c*ucii. ±®icso 

0 n mflgCD TEOS-S i O2H 3 2 3$. 6 
5 0 o C^Jg(7)CVD^$ffilNTltS^fi£Lfc^. fl;U£ 

7 0 o°cm&<D*? i>±ji>mitnm%v. teos-si 

02I3 2 3S, CVD8jblOf>v77-ftS. d 



0>&. CMP^SM^t, T EOS-S i 02B3 2 3 (7) 

s®$. ^inb-r z<r>t$. s i Ni3 2 1 omm 

-£V. TEOS-S i02l3 2 3^I^tc CttlCcfc 
Mit. T EOS-S i 02m3 2 3iZ&l)¥-iB\ZMth 

[0 2 4 4] #|C. 0 5 1 IC^-TJ: T EOS-S 

i 02® 3 2 3$. $)x.(£R I Ea$fflUrX7f/\*'y 

^-r^c<t(rj:y. m<r>mmz. mz.it i oonmig 

[0245] SfclC. 0 5 2(C^-Tcfc 77^1 (S 

i N) 32 1$. HM&»£ffll*T. ^x*;/ 

H»*t"*."*L^ »<7>fcO®lC^j£$;h,TU£&<bR 
(B^t^T) fccfctfS iO2l3 2 0S, 7^ttX0>% 
j£$£3UT§BJg|L. 7i>X3 1 3 p. 3 13 n (0± 
B. j3J=tf*0>«IHrt>&S i§B$Sdi£l±£o 
1?. gdJLfcS iOSiC, «X.tf7 0 0°CSff(D^^ 
A^UHftttCML^r. K2. 5 n mSffiCDKISflOy— h 

«1HK3 1 8$Jfcj£-f£ e co5 5?*;HMbtt*M^fc 
y-h«8R3 1 8(7>^t?fi. »lCffl®(Dffl*ttlC« 

ox* ^^uMtk&i::**^**^ • 

fc. 5 ^bRa>Rg*<fc^SSTi*-S 
<fc ^ *v :?fcl^tf>itfl:R<z>RJl/<^ < -c^ 

«hl^*$g*<&*o £*>5A,. <f-hSfe«SR3 1 8 
S®$. SlStt^r-smctlcfcys i ON 

[0 2 4 6] ^ ^(z. H2 5i:^fJ;5i:, ^- 
Kl8fi. S i 02RlcKt>-r. Ta205 (^>^>U^ 
*-9--f K) K-V>. H f 02R. Z r O2RHCD. t^3b«>* 
SRVflfttSR (h i gh-Ki) ^Utt,ai\ * 
tz. T a205R$^l^clS^. S i SItO)SI$fiS 
S$Slt»"rfc^ir. nmSSOS iK<bE^a> 

R$S i»B(C^fltUT^e>. fO±CT a205R$ft2 

[0 2 4 7] [^5 3|C^-Tct ^— hS«3 

^I^SS ii (ii5 0nmig) $. 0 5 2(C^-T« 
itJi(ciia^fifcL. *CD±lcy-h^^^^J6«R3 2 
4t$4, m^itS i Nl$ 1 0 0 nmll itSI^JS 

T. *"*\ y-h^-V*V^^R (S i N) 3 24?I 

vj-i/Vi,* &i*x. v-h*+y?itmm cs » n) 

3 2 4$7Z^l:lLNt, K-?KWaS iR*/W 
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-©t^. y-HS3 1 6li. 7i>73 1 3 
3 1 ea>T.y?lsV&mtf- hMH3 1 8fl)l»;f 
0?S&fe.5 < fc5fcgM*£fl§l*-C. K-?h^SSiE 

^>ySM*£ffll*-5::±:-e, 7x>X3 1 3 p. 3 13 
fc, y-K^«3 1 6(D«ta^eT*1±5fc«>l=. K— 

?^sss i m<»Rt>viz. **ji,m (t i ns. w 
twis. t i ni. a \m. cumt&a&tzjvm^T 

i S i imUZOiisW-i KKt©Sgy-h^««lit 
^ffl^SCttWSI-Cfc*. y— K^ffi3 1 6 

T M O S F E T 0> L # ^fitmff * SSIS-r -5 w t t,Pl&T? 
[0248] ^^iC^tD^^^CMOSffiag^li^, 

[0 2 4 9] y— hmtl3 1 6fl)g$ (l^*>f£& 

y-hS) I*. 09*l£7 0 nmgS^n, C(7>*B^t? 

PMOSFETOya-hf^^MSWH-C^ 
&0>-e. N^-V^U. PMOSFET^^ft^l/ 

S «fe 5 icigtfr -5 c 1 1 pjgg-e fe * o 

[0 2 5 0] &iZ. ms AiZTjkt^^iZ^ bi/X hg 

— hm*S3 1 6£^X*[cm>fc<* V&A&lCj: y % 
P£!V-X/ KU-f >^i*3 1 7 p. ScktfNlV-X 

2 nmSKDigSBoM (B»1*f) ZftmLT 

[0 2 5 1 ] Sfc. V— X/KL/>T>$lig3 1 7 p. 3 
1 7 n<D3£S (X j ) *JWI±. CittS i h^>^X$Q 

U-f >**3 1 7 p. 3 1 7 na>7MM0)Sttfl:*t* 

[0252] zotztbiz. «\ N-su&m 

I317na^ P-g>«;§fcJl3 1 7 p a t*. Y— h 
■«3 1 6£VX^fflLNTJ&/SL*:l2L $6SiK (S i O 

fc. N"Slffitfcji3 1 7 n a$Mt4ISO^t>aA 
*frtt* 'J (P + ) 0);iAS, ADitm 

E40KeV, K-XI4 x 1 0 13 c m -2gg-efe^> 0 

t*>5A^ m.m<<*> (As) si$>r^>;iALT^s 



l*o Ctf>&. £S£R I E U y— h^ffi3 1 6/<£ — 
fc«fclf7i^3 1 3 p. 3 13 nOfcOg 

ic. «SSSft«K3 2 5SJ^jar*o COS, 04;Ufat§§ 

(As + ) -T*->£. jDillE2 0KeV. K— Xfi5 
x 1 o15 C m-2flg-f t>SAL, N^IV— X/KLx>f 

(N + $!Sttk®) 3 17nb^fitL, 
*;MbSRN (BF2 + ) ^ftV^AL, PBV-X/K 
L-Ofgigfc (P + MffitfcB) 3 1 7 n bBUn e C 
*ur«fcy* ||2 9 D|C^L/c<fc5*. LN^^y— h- 

1 7 p. 3 17 n£*;h^;Kff2 fc*>5A,*»y 

[O 2 5 3] NiV-X/ KU>r>««3 1 7 n(D3g£ 
(Wn) . 6*tfPBV- X/KU-f>1im3 1 7 p<D 
3g£ (Wp) I*. a$SM?S:-<^->^AB^^(D|ft&«J* 

(Wn) =o. 15/imgSCWJ:5(:, * 
P^COS^* (Wp) : 0. 2 0 /irngSlCft^ 
<J:5lC*;h^*i<7M;r>&A&# (lna«ffit K— X 

[0 2 5 4] *tz. V-X/Kl/-f>««3 1 7 n. 3 
1 7 pOitgtA$-<ST*i±^)^7!)<fc^lS^|Cli, fl]* 
(*<5 0/iQ crngScfcUiK Ltz^iZit. V-X/ 

K Lx-f >«« 3 1 7 n . 3 1 7 p a>«®(C. T i S i 2 
•^CoS i2, PtSi, Pd2Si. I r S i 3, Rh 
S ifOv'J^KI (B^t*r) £ff2fi£LTt&^ 0 

ficpiv- x/ Ki/^r >n«3 1 7 pic^rf*. p 
d2S i *<*»-efc*. 

[0 2 5 5] *mVl*. 7i^3 1 3 P CDffl|®(DN^ 
V-X/ KL/-OIIi^3 1 7 nCDTSP. fc£i;:7x>X 
3 1 3 n(D«II®(DP^V-X/KU>r >^3 1 7 p<7> 

KU-f>^iS3 1 7 n. 317p$, S®^£0M:*-> 

^A*<t^ifc(ZcktJ}^fiELTtN^^f>-r?&^o 
>^A® (^V^xyu— • x h^/^— 13 1 2) tlz£ 

V-X/ >««3 1 7 n. 3 17P0TM 

« \z It ^> / * > T x ;u-^B6 it V # S « it t tji o x i\ 

[0 2 5 6] Zh>lZ*mVlt. 7i>X313n, 3 1 
3pfhf^ffil3!)<, ffl&tt«R3 2 5{C^oTg^ 
nriN^Ot?. V— X/KU-<>^Jt3 1 7 n. 3 17 
pSMt*/:ftO-ft>;lA^ ?x>X3 13n. 
3 1 3 p^tl-FtL<D±@^0-f^>;^A^^>r><tft 

[025 7] ^4 8 A~^4 8 DIZ^-Tct^fC. 

CVD;i$ffllxr. H5 4ir^Lfc«5t±(C. S i 02 
^l^(S5 0 0 nmggltaL. MP B 1$gjt^3 2 6^ 
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1 7 n. 3 17 P aW* >&ABOSt±tt:S^teT*To 
TtSU. CilbV-X/KL/^>«a3 17n, 3 1 
7 P (7>aS* (Wn. Wp) £$IJ»L*:INB#I3\ f>'>7 
r>T<0S&£<£S<b-f fc£lMi^;U*8 5 0°cgjg 

T?msec (5'J#) H£(0RTA*&3i£fToTi& 
* b CI* b S#l Lt V-X/ K L/-f >«8 3 

1 7 n. 3 17 p<0>f;f >&AJI<0S14<b£fTftoT*, 

(S^tTf) «fcRIEj££m*T. 3>$£h*— ;U3 

2 *-<0:a>£? h*— ;U3 2 7 ICW ($ > 

^x^f» k-pa i tin imitTZ 

» H/T i (^$» P^ft*<OfIJ§K£Jltf>& 

So 

[0 2 5 8] Z<D&?lZ^ Z<D%BAlt. SUlMOSF 
ETCtlfflt^So CftClcfc y % CMOS>f>A- £ 

HB*. E««imii:*otMCMOSBB 

[0 2 5 9] Sfc. ^(=114 8 A ~IH 4 8 DlC^f £5 
IC, ?BWftSttISliNMOS F E T<t PMOS F E 
TVmtV&ZCDiZ^ NIV-X/KU-<>S«3 17 
n<D3g£ (Wn) PlV-X/KU^>«S3 17 

pOSIS (w P ) cftii. ¥HMftlS:ttE« 

jurist?*,; Nft*;wo, p^**juo^**/u*B3&< 

R&4MOS FET^ia-C^T^^Ct^LT^ 
ft. 

[0260] «£*CMOSB»$»tfr^«*lC % NM 
O S F E T letter PMOSFET <D¥® MfttSftSS 

*i$r$2«ir»ttLTLxfc D a^^eu^-ftjETLO) 

[02 6 1] L*U :«l:i^^i>x^c 

MOSSffixlf, WniWp(Da*ffll^Tf^*;KI* 
X*.ftc£ft<"e$ft(0'C« NMOSFET(D¥®Il<!: 
P MO S F E TtD¥@®S<t<DS$ti/Jv-r^C t*<-C^ 
ft. cftli*Si 8gltefl£S8(0*#ft*#a-efcfto 

[0262] $n smmmmizts^Tt,. 

(1) 7i>X313p, 313 nfl>(S (Wg) M 
*li0. 20//m*ySK-r£C<t(C*y. :Hb7i 
>X313p, 3 1 3 ntDH«a(r»jjlLfcy— K«« 

3 1 6C«j:ot, PiLOCA L s ?**J\,te&3 1 5 
P. *3*tf NfiLOCAL^**/U««3 1 5 n^lC. 

S8*r=fflz<b'r*wi:A<-e&*. zft&^**>i,««3 



15 p. 3 1 5 n ZfZ±lZ&2.itV$&ZkV. Z*lt> 
ft^S83 15p, 3 1 5 n(D^$i&«3&g£*ft-f 

ft. ¥®Sa>^^*;K^«^lcJt^<TftajS<b*r*c<!: 
*<-e£-5o Z(Dtz&>. wftt>^**;UHig&3 1 5 p. 3 

[0263] (2) 7i>Z313p, 3 13n(Dft 
^MlJtf 3 15p, 3 150^01/1/3 1 1p, 311 

n (ti<iis iS«3io) tomiz. saft^tttt 

M (/<>^X/U— • X h^/<— B) 3 12$ffcl*ft;:& 
lCj=y. MOS F ET(D/^fX;l/- £ft3±-tZ>Zk1)< 

T?£ft. 

[0264] (3) 7i>X313p, 3 13nO)TSP 
««lCfcl\T\ V-X/KU>f>Sa3 1 7 p. 3 17 

(Cfcofc. «*4«ATJlft-Dfc»«fC»j«rft. C(7> 
*5ft^— hm«l3 1 6<t. V-X/Kl/-f>«3 1 
7 p. 3 17 n(0-a<tA<SlMC:f ?*^>^£;*:7-fe 
*V h«it£i£(tft d£<=* oT. 7i>X313p, 3 

1 3 n<DT&mmz&[i&/i>T*ji,-£®mtoizfoit 

T?£ft 0 

[0265] (4) 7i>X3 13p, 3 13n0V~ 
X/KU>fVSa3 17p, 3 17nlC3>^^^i 
f&Tt&WsSlZ^ dhttftKS i|313p, 3 13 n(0Jh 
ffi<0**ft t>-i\ -£ft«=>(0fl!lE<D— £&£teJBLT3>$? 

h^-e^^o ftlfft 6V- X/ KL/-f>««3 1 7 
p. 317nd:Sotl^7i>X313p, 313n 
f*. SE*©^ Cy- hlJ^MO S F E TO V-X/ 

co* a ft v— x/ Ku-r>^(03>^<7 h«3tic*y« 

i*MOS F ETT?CD=I>$^ hgffi£(£&-C££ e 
[0 2 6 6] (5) 7i^313p, 3 13n^O 
h^VvX^ffijgdfc^T. V— X/KU-f >«J*3 1 
7 p. 317nJ, *»<30U ■ V— X/ KM >*8ig(£ 

^yeft<. i^^lddm^smv-x/km 

><fU£3 1 7 p b. 317nbi, fiSSV-X/ K Lx 
-f >1«3 1 7 p a. 3 1 7 n a t £ ftoffiaglc L T t 
At*. CCD*5«c-r^<!: V-X/Kl/-f>S«3 1 7 
p. 3 1 7 ni&&0>^#£|gfC]-e#. MOSFET^f 

[0 26 7] (6) 7x>X3 13p|:i|$$Ht:NM 
OS FETt» flttltl^S i S3 1 3 n(C^i«$ftfcP 
MO S F E T t Zmi^X CMOS BBS &i§£\ 

pav-x/Ki/-<>fa3i7pa)s$ (w P ) 

NSV- X/ KL^>««3 1 7 n<D&£ (Wn) £ £ 

mft*-t±ft e w P twn tzmteb-ezztv. m^<o 

MOSFETiNMOS F E T <h 0¥®tt£t£t1-^;£<7) 
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[0 2 6 8] JM*Ml::l*. PIV-X/K^>««3 
17p(7>3i* (Wp) NHV-X/KL/-<>ia«3 
1 7 n(Z>3&* (Wn) <fcUt^<t^ CfUCty. ¥ 
®W^Kft*t^l*StMC(^i:-efcoT*. PMOSFE 
T0>^**;M®£* NMOSFETOfA'^B^yt 

<-e£6„ ctuccfcy. cMOS@»*iftttutr<t*. 

PMOSFET01g$ffi/h1?t, £{*<7>lEl8&Blg£ie 

[0269] (7) 7i^X313p, 3 1 3nl3S 
^llfcMOSFET^^r, PlV-X/Kb>f>« 
#3 1 7 pO>^**S^lC^xS. NSV-X/ 
KU-f>«*3 1 7 ntf>3S2£5lMC&*.& 0 C*tlCcfc 

y. vnnttKttttttfnc-ct. 

E&ZtSiftLtzt tlCMOS F ET(D®S^/hr 

[0 2 7 0] (Sg1 9|ISfeft2S) 05 5 AliCG>*fEa> 
S1 9Jtt»n:fll«4mBMOS FETfSrTI 
0. 055Bl£055A*<&55B-55Bfg|::>a5©r 
I25 5 Clii5 5 A*0)5 5 C-5 5 C8C^5 

[027 1] S1 8HJ6H2ST?!*. NMOS FET0N 
fiV--X/KU-f >««3 1 7 n0)&£\Nnt. PMO 
S F ETCDPglV— X/ Kb^f >IUa3 1 7 P 0>^£W 

[0 2 7 2] *^1 9HSg^SI(i. S9(DNMOS F E 
T^^X-TtLO)NS!V— X/ KU-f >H«3 1 7 n-K 3 
1 7 n-2. --3 1 7 n-na>3g£Wn 1 „ Wn 2. — W 
nnt la^PMOS F E T tl<b P ^ V— X/ 

Kl/-f>«lS3 1 7 p-k 3 1 7 p-2. —3 1 7 p-n 
<7>3S2Wp 1 , Wp 2. -Wp n t iKlMzmUbitZ 

[027 3] @55A~@55Ctli, -£;h^*L2O0 

mfc&v-x/Ku-<>fiitat£ (f^*^«c«at 

£ icfi fij u # h Z t l*W h> * -C & & o 
[0 2 7 4] CICDcJ: 5 IC^SCO Nf t PT + ^Jb 

J)$ONMOSFET % PMOS F ET£15ttt"£S£ 

3 1 3 n. *?cl*3 1 3 p(Da-C?iat^0^, *B 1 

[0 2 7 5] (g2 0i»l) 0 5 GIZ. Z(D§£BA<7) 
DRAM^^UHz;U^^-rBr®iaT?fc^o 05 6 



[0276] *m2 ommtemit. mz-ttmimmmm 

tBWSLf:MOSFETj, DR AM/^'J^KD, h 

>x:7r h5>^x*icjBi*fcflJ-efc&o 

[0 2 7 7] 05 6l:^tck5l^ hU>^<Z>-bgPfflJ® 

vit. zo>mmz*>*<7 hfiaA<«ts<cggiNv-x/K 

U-T><t^y. ¥IlMOS F ETCDV— X/ KU>f> 

[0278] ^mzommmma>^5iz. *%mzgk*> 

MOSFET^ffl^^, «fi3>*^ h-A^O>ffittB 
a<MOS FET0V-X/ Klx-< V^t^^S^^T 

v-x/Ku>r>(Dai**<a?<^oTti. to^mah 

& i> a - h ^ -v *;uttx* WKHt? £ zm&t o r ^ 

C(DJ:5lC*r^C<kt?. 7i>X$ffil^MOSFET 
*Sai£ DRAM©h7 c t 

[0 2 7 9] (g!2 1 H86ff£@) 05 7 I*. ZO#B£(D 
12 1 H66J&®C:«5x* **»**/<*>*flia*i*o 
DRAMy^'Jt^tiSi-efcSo tt*5* 05 7 

sSL&vm&titzmmt. ie^hODRAM^<j 
[0280] *g2 mss^nii. AiLa«ixik»tt 

Tri&BJILfcMOS F ET^, DRAM^^'J X 
>X?T h^>^X*ICffllWH59"t?fc£o 

[0281] 05 7(c^-r < t5r=. \ZV h& 

Z<»:*<Sii-efeo/- 0 *^ffiffllOdb*S iilMOSF 

&o Ta205|^BSTl, STO^?S<if(7>S 

R«(«6«DISffll^fcX* 0)i§£. MO 

S FET^^iaLfz^lC^r^y^>^^neS^% 7^ 

T*Mos fetov-x/ Ku-f >««a**<<*i;r L 

[0 2 8 2] *^2 1 mmmOMOS F ET«Jg-CI± 
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£^fcSl-oy-h^ffi{*/1*'Js iJgiCcky^rtL. IS 

ftC<fcT?. 7 i >X$ML^MO S F E TfflSS 7 

[0283] (mzzmmi&m) ^mzzmmm&it. 
•*-ft e 

[0 2 8 4] 0 5 8(iC<D|£BJ5<Z>S2 2^fefi^lZ<£ft 
MOSFET^t^m 05 9 Afi*-(D¥®0. 0 
5 9 BliiS 9 A*5 9 B - 5 9 BSlC;ti5ia@, 0 
5 9 C 1*13 5 9 A*><7>5 9 C- 5 9 CSSd;!* 5 ©rS0. 
13 5 9 D{*0 5 9 A4"C0 5 9 D - 5 9 D 5 ©T®0 

-Cfc^o 058. a59A-059Dt?ll #1*. 

cfc * **t*Mf B L T 1* ft . 

[028 5] 058. H59A-@59D|:^fJ;5 

X 1 3 <h* 5 L*<. ElMcB'Jixlf 4 ;^ESt 

[0 2 8 6] ilV-H«1 6aT?&ft£ 

A I IS, T i NB) **UtM KB (GOxtfT i S 
i 21, WS i 2|. CoS i 2B&<*:) spfflttt 

otB 1 y- Km® 1 6 a <Dmm±izmf££tiz>m&t 

[0 2 8 7] Z(D£5\~m2f— hm& 1 6b$, 3|IJS 

t?. B*.tfB2*— h«Bi 6 b<DttB-cfcftj($;uB 
WU*-f K|d)M«Vllctt«. fcftlM*y-hB 
«©ttl*«M«=<i:«*0«jfl[*»«ci3W-C#4. 
[02 8 8] * t,(cm2y-hm«l1 6 b<7)S®^¥ta 

OSFETtBC*5ttB*x«ttffltf*4, <kt^5 
«jS*»ftci:A<T?#ft. 

[0289] (B 2 3 BttBB) *S23 BBKBIi. 
B2 2BJfi»»t|S!«. 7i>X^MOSFETl 

^s^ae (*«n?»2i(DWist) E^ij-rsii^ 

<Dy-K«B<&«»=B'r«. 



[0 2 9 0] B6 0ld:ca)jSna>ffi2 3Stt»B(Cffft 

fto 0 6 oOBr®!** B5 9 Brc^-TBfHIcaa 

"Tfto 0 6 0. 06 1-trli. fljl(2Bl££»B 

00 2 ACi^LfciaV*^ K E«. fc«fctffl!litt£«B 

***L^*t«BSLri^fto 

[0 29 1] 0 6O(C^-rcfc5lC. siy-hisi 6 
atfcli^iS il^ i«^(f2 0nm§g$T?S< 

t^o fit, B2y--hB«i sbtfcsy^^ 
v'j^ki^ aiy-nai 6aBHc«*!>&t?c 
£*,pjfrefcfto 

[0 2 9 2] C©*5ft*2 3S!l|»»1?tt. 0U*l£g£ 

2^-hiffii 6 b<DSBi?aic-c*. y— hmso> 

[0 2 9 3] (B2 4Bffi»fi) B6 2ltCM«i:« 
ftMOS FET0)3>$^ KgP*^-T^«0. 063A 
liC(D^0J(C^4MOS FET<D3>£^ hBS^-r? 
BB. 06 3Bli06 3AlC^"r^g]BO>*|fi)^^m^ 
ffl®0. 06 3CI*06 3A(C^-r^EPCO>*'[S]^^m 
fcBBB"C*ft. ttfi. 062, 063A-063CT? 
I*. «x.«Bl*B»B«)H2Alc*Lfc3>*^ K 

eb» fcJ:l;^ilM^fe^B€ ; e^tL^BSLrt^4o 

[0294] 062. B63A-063ClC^fJ:5 

in. ^O^izS-SMOSFET-eii, V-X/KU-f 

(BlT«ft»a>*^ KB) 50*><. »*»«:: 7 
x>X1 3 0±1 (TOP) . -£0>SlM:it§2*-rft 20 
<7>fi5® (SIDE I. SIDE II) <D— 0C:-¥-*V? 

[0 2 9 5] CttftBr*. «BMa>*^hB5 0*. 
7i>71 3 0>fflJ®l::,m>, ^CDT*(Z|6]^ori£(f 4 

bbi 7o>fi. m&mz\*?jL>x 1 3o>Bti£iftt< 

*ff=3>$£ h^5^2 8<t V— X/ Kb-f >B«1 7 

»ftCtA<T?^ft e 

[0 2 9 6] *B2 4X£KBr±* ±BflA*B«3C 
t^< v MOSFETfl)¥®ia$, *&IC«/J\Wffitt 
«B*«*LJ:3i*«*a>-C*ft. 

[0 2 9 7] H6 4f*C<D&HCD£2 4BffiS&fifCftft 
MOSFETS^t^ffia, 06 5 A(i-tCD¥®0. 0 
6 5 Bli06 5 A(C*-rftaJB0)*lRl6^&*fc«ffiB. 
0 6 5CI*B6 5 AI=*-*-*HlCO>*H^&afc«BB 

[0 29 8] 064. 06 5 A~0 6 5 
IC. *B2 4«B»B(=«*MOS FET-CI4. 
=i:/£* h»5 OA*. 7i>^1 3(D±a (TOP) . 
^0Sl^lCffl^-r^)2O(7)ffl]® (SIDE I.SID 
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e ll) (D—mzlmx.. Z>hb 2 0CD®]® (SIDE 

k side ii) *ti?Hiz&Ltzi&o> 

(SIDE Ilk SIDE IV) o-gjctgot^ 

[0 2 9 9] C<D«ig££*:. KSU5 0 

£. 7i>X 1 3CD«H®{::;ai^ *cDT*(::|S]7^oTj£ 
lf^C<t^Wg|*«5&-C?fe^o £€>lc*ft2 4gl4fctejS 
T?l*. m$Ltto^>*<7 hSPsoj, M2^M (s 

ide iik side iv) a>-m^tmm>zt 

V. m%ttz>^*<7 h»5 0CD®««T£«Ift]LOO. 
7i>X1 3 CDS*. ffilxl^A'^^US^fSllC^ofcS 

[0300] iot, i62, i63A-@63CS# 
^LTlft0^tfcflJ^$S*5C<t^<. MOSFET0 

[03 0 1] (|g2 5Hifefi2Sg) *S2 5MkKSl*« 

[0302] 066li, ZLa)§£W<Dm2 5mmmiZ& 
SMOSFET^tlrlitfc^o fciS. 1661:^ 

■tmmit* minmmmcomzBizfjk-fmmizteg?- 
[0 3 0 3] mptitmzmmmmvit. 7i>xi3o 

±SfC^fiE*ttfcy—hte^1 8 bS. 7iVX13 
a>HBBI=»***Lfcy-H6ll«1 SacfcHKt 
& 0 CftlC^y. ^*:ts/U«*1 5CD_bSP:3 — (Cfc 

it^>f-hs#m*^^foT?#. t»*jM4>icaH 
£ c t £ lass l*= 0 

[0304] $12 5^j&fefl£8i(C&&MOS F ETt? 

14. 16 eic^-r^fc. S2HJ6^®<tfiS«fc. ? 

x>X 1 3<D±mztef$.£tltz7— hffiiil 8 b*. 

3<DmmizBm£titz?-hmMmi sa* 
[0 3 0 5] c<D*5*«ai*. moLiiminmm 

CD. 0 7 A. 0 7 B$#^LTSiB^LtcXSirji5^-C. 
7i>X 1 3<D«B®£. -^CDJi®lr^/S*+Lfc$£^cfc 

[0 3 0 6] CCDSfiTTfte. 06 6*. ?8SRl*3lC^-r 

[0 3 0 7] -Mt2 6»IIM) *ft2 6fttKKBl*. 
[0 3 0 8] 06 7I4. C^Wfl)l2 6RKMCII 

-tmmt* mimmtem<om2Biz7f:Tr®mzm%-t 



[0309] 06 7lc«-r*3lc* $f2 6il^ 

12 5^S6^<tm*^<tZ^(i. 30 
*BI=»***lfcy— KSfejiK 18a*. «fitta)ife« 

[0 3 10] C<D<fc 3 ttXJift 
CD. 06A. 0 6B*#^LTlftB^Lf=X§CD^. £® 

ri Easffli^r. mtwtiyf^i. ? 

x VX 1 3tt«HI::»^C£r#*Zirt<T?#* 0 

[031 i] *«aicfiL\T*. 06 7*. m&pmiz 

±«=i-^-irfcit^>f-hmsm**S«]-c^. $2 

fi^iEcD^M^. sc/W7xma>n«»Mt«c 

[0 3 1 2] (ft 2 7HJ6ffc@) 06 8 AltZ0)j£UA0) 
g 2 7 HiiSlCffil) M O S F E T ^ ^t^ffii, 06 

8 Bii^-cDfflia0-efe& o 

[0313] 068A. 068 B(C7F-f £ 5 IC. ft 2 7 
KtfeJBflglCff&MOS F E T Q)f — hSffil 6f4. fffi 

*t&o «Sy— hSP 1 6 a 14. 7i>X13 CD<W®±(C 
»«**tfcy— 8a.t(=»J***l*. *fc. 
±®^— hSM 6 b 14. 7 x >X 1 3 CD ±m±lzMl&Z 
♦lf:y-higil8b (0 6 8 A. 0 6 9 BTM4«B& 

Sixths) ±i=M«h«. fit, ffllM^— h»i 

6 aCD^— hgL 1 (4. ±®>f- httM 6 b0>f-hg 

[0314] ;aic ft2 7mmmmizm^>hAos fet 
(DSit^scD— eu*. 06 9^bH7 s&mi^xmw-? 

&o fcfc. i6 9A-@7 8A(if^lfil?I0, 06 

9 B~0 7 8 Bl4-£-*l-?*l0 6 9 A —0 7 8 A+CDB- 
Blgl::^ 5 K®0. 06 9 C~07 8 C 14^*1^*1,0 6 
9 A~07 8 A*CDC-CSlC>^^ffi®0t?fe-5> o 

[0 3 15] ^"T. 06 9 A — 0 6 9 C 5 l~ . 

Oil* ft 1 XttM^KR LfcK&<t B«tt»atfcj; 
y. PIS i Sffil 0CDSa±(C. 5nmgS^If$ 
iOS iO2l2 0, 1OOnmgS0lI$j$O7X 

(SIN) 2 1. Rlf 1 0 0 n mggCDIgJS£$#0 
7X^1 (S I 02) Z2.*m$Mm?&o CCDft. P 
IS iSffilOj, 5 0 nmX^^>^L. 

S^E^f -Settle. fc|1 0 0 nmSS0)KJ}|O7 
x>X 1 3£B!&'t& t > 

[0 3 16] 0 7 0A-H7 0C(C^-TJ:5IC. 

miSft 1 HS6^S-C?iftB^ Lfc«at B«4«flfe|z J: 
y. SiSfii oiztef&ZtitzmtoZ* f&Bto (s i o 

2) 2 3 CHlCcfcy. ytP-hb>fi 
*»mtfi* s iSfiiortizM*^ 0 ^ 

x>X 1 3±(C. VX^f (SIN) 2 1 

[0 3 17] ;^iz. 0 7 1 a-0 7 1 cir^*r«fc5(c. 
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(*. S51A>b, SfeJife (S i 02) 2 3(Diiy-h 
Lfc»»i. &l/7Z>7l (S i N) 

2 1 ttf*tL?timm-f*>o 

[0 3 18] &lZ % 072A-E72 ClC** «fc3lC. 
* hl/vX hi5 OSl/7X^@ (SIN) 2 1 *^tL 
•fJvVX^lCffilxT. fc&ft (S i 02) 23$, m 

lf7x>X1 3 its i 02S2 o<t<D^®a\£&n oo 

nmX^^V^-T^o ZttlCcfcU, «Ktt (S i 02) 
2 3(Cf*. mz-l£t&^ 0 0 nm(D3g*£. filOOnm 

sflWMBtttoBfiy— h«a«i&^o>9i5 2*<i2ja 

[0 3 19] 07 3A-07 3 C Cl^f £ 5 (C. 

*H/$?XhBl5 0iBit*. *^T?. S5 2^bi 
tbLfr^x>X1 3O«0®±(C % 0fl;tl£S i 02**&tt 
« Y- KttlSK 1 8 a £Bf&-tZ> 0 

[0 3 2 0] *(C, |3 7 4A-H7 4 C <fc 5 l=. 

i7 3 A-17 3 CI=^f«Jt±^. ftxtfNfi^fMfc 
#K— ^**LfcK— 7h£ttfiS i K5 3£fl2j£-r&o 
c*u=£y % i5 2itK-7hMAs iK5 3{c«ty 
a»a*<t. y-h««i 6o5*>. h»i e 

bA<»«*tL*. 2fcl*T?. K-?h*eSS il53± 

[032 1] &|C % @7 5 A-@7 5 

4. P-7hMAS ii53. ^X^JI (S i N) 2 
1&tfS i O2l2 0$X^f>^t5c CtUZcfcy. 
^— h««1 6(D5*>. Ji@>f— KSP1 6 bJMBjjt*Jh. 
Sirttl^ 7i>X1 30)±®^Itll$^ o 7i> 
X13CT)±®(i. MOSFETOT^f^I'JTO? 

XcffiS-fSo ±ffly— K»1 6 b 

©y-hftL2ll liy-h^1 6a(D^-hfiL1 

1 rf><£)1 4 0 nm. hftL2#J&1 OOnmtfe 

[0322] 3fc|c, @7 6A-i7 6Ci:^t < fe5l:, 
±mf- h£fl 1 6 b Atf«lltt2 3 Z^TsVizm^T. 

rti:<t>aAti>o c*L(Ccfcy. N-iffian 7 a 
?7i>xi 3rti=»str*. ftjs % zoN-iteni 

(B-e&y. «»=JCi:T»ja**L*tia)-Cft*. tto 

r. tartar 

[03 23] *|C. 07 7 A-I17 7 CIC^-T^^I^. 
IS 7 6 A~@7 6CI=^-T«Jt±l=. CVDSSffltN 

istttt. mfLMs i 02^s i N$Jts-r^ 6 



5 3St»***i*. *0J-CI*. I75A-S75C 

ICqcLfcJ:?l=, (S i N) 2 1 £^x>X 1 

30±B±^6»4Lrt^*CtlC*y. $fejt&2 3<t 
1 3®±B£<DMl::X-r?:7ft<±i; a CL*&. C 
<Dfc** «lt«2 3a>«B±l=t,. ±SE«fe»«3J&<»£„ 
dftlz^y. tt»«23a>«B±(ct. MBIKBII25 

[0 3 2 4] 07 8A-i7 8 Cir^clM: 5 f=. 

±®y-hffi1 6 b. *fe«|!8g2 3. &t/ffllB$fe^2 5 

t7x>i:«^t, Nm*mto<<*>* m^nrnm** 

N + Iffi»I17$7l^13Wl:i«n 6 N + 12ffi 
tfcJI17li. NMOSOV- X/ KL/-f>««i: UTS 

*t^i?. ±®y-h®i 6 b. N + ^ffistsi 

7 . ttttfe 2 3 &tffflgg$£J§K 2 5 ±(ZjimB|tB 2 6 

*»*■*-*. *ivc* bhnmuubm::. N+sstttft 

JB 1 7*>. ±ffl^— KSM 6 blC^-T^zi^^^ h*— 

yu2 7*B*-r*. ^i^-e. »ifxf>i»©M» 

hTt^— ;U2 7l*3(z£«U 3>^h?7 
^2 8£fl2jS-r& 0 3*L*T?. HfaJ6»K2 6±(^ =l> 

h?5?2 8ic«ftMr=Bttr«BBfl2 9*»i< 

[0325] C0«fc5l:lt, 82 73£ttJ&BC:ft«M 
OS FET$ -£> C <b 6<"C cf & e 

[0 3 2 6] C(Dcfc5^m2 7^S6^S||r^SMOS F 

[0 3 2 7] (1) ii^-h»1 6a(D^-hfiL 

1$. ±@y-h«si 6b<oy-hfiL2cfcy t.s<*r 

5o ctL(cj;y. mos FETCDHaw^y- hgfi. 

±®y-h»i 6b©y-HLu«jfi<JS:4. 

fctt. S 2 7 lM®|Cft-6 M OSFETtii:?®/^ 
^->^O^b-tSMOS F E Tfrhh^r. ^0)11 

V, MOSFETOESSag^if^o t*>5A/. en 

i^-h9i 6 b*^Lr^^c<fe. Bi:fS/<$- 

>^O^U-tlMOSFETCifc^t, ^Y*;HS 
[0 3 2 8] (2) ±ay-KSSl 6 bOftWfi 

[0 3 2 9] (3) *fc. *a>«B*afelCj:*ltf. « 
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[03303 (4) *b(C»5 2|C V fflOgy- 

6 a tfcs^&sftirf -sifsii. 5E«ro->*ci-h 
i=> mm?- ksj 1 6 a ttez&mmzit&Ltzmt. 

mVlO-Jls— tMMO S F E T<Dgigftffi£ffll*TJE£j£ 

[033 1] COJ:5fcKai:fr?±l*. $2 7ii 

iSCSSMOS FET$Sjg-r«)ia#l=BSorffi^tl 
£=fcfl>-Cfifc<. Sg1 ~^2 7 5IJSJBffilC«*MOS F 
E T £Si§f * Ji^(= tfig 5 w i: t<V £ S . 

[0 3 3 2] &L±. SBl~m2 7HSg^SI=J:ySiB^L 

(i) 7ivxitJi3asiifcv- */Ku-r>ffi# 
©rassrr. 

[0 3 3 3] w©«jSI=**llf. MOSFET(Dft* 

MOSFETj 1 ^-y ^*lcmST?#S„ 
[0334] (2) 7l>Xfl><S (Wg) Mz.lt 
O. 20//m,ty»<tS. 

[0 3 3 5] ^(7>«Kg|=«fcHlis Z> n>7.0>mmzBfc 
^-r<D<£T£ MISHIT? =F$«fcS8<Btgf>if<Z>§*«£ 

[0336] o) 7i>x©±ity- i-mti£a>ia 
OTty- h^n<ta>fsi<Dy- ^gineigj: y t,m 

[0 3 3 7] C<Offifi6lC«fc4lli. 7x>X©±fiJ3 — f 

[033 8] (4) 7i>Z(Bft^l/S)St. <5x;U 
[0 3 3 9] CaMtJSlCfc+lli. MOSFET0/Of 
[0 3 4 0] (5) 7x>X0fi!)®l::fcl*T, V-Xi 



[034 1] CC&ttfiglCfciMf. MOSFET©/Of 

x;u— £R&Jt 

[0 3 4 2] (6) 7i>X©«Il:fcUT. V— X/ 

-So 

[0 3 4 3] ^0>ffijj£|::<fc;h.[i. MOSFETO/^f 

[0344] (7) 7x>X£*g»&H\ ^HbOlSIS 

[03 4 5] =.0>mtfUz£tUf^ '>*l,N3P®HST7. J: 

[0346] (8) 71^(0^ y-ha>$^l»ffi 

[0 3 4 7] CO«|jS(Cj:ti|f H h*— ;K7>2B 

V-x/Ku^>$IJSfc<fcU^-hg;|i-e:h.^h. 
-CI5ISfBlx*Ci:A<-e^. fijf*S*y^[S]±T-#S. 
[0348] (9) 7l>X©V- X/KU-f>II«l= 

<. '>^< <bt.tliiO)-ffl5l=t^jS^-i>„ 

[0349] ^o«nE(=<fc*vi*. ¥ffi®«roii*n£iafc 

[0 3 5 0] (10) 7l>7©Iffl©ffit (t— /<— 

*$&) isissmt?i«c< . «ox.if s smmmom^- 

[O 3 5 1 ] CO«<aiCj;tLli, flttst&S i jfrofiflBB 
[0352] ( 1 1 ) :7x>X<DffiliS(::jft-3TJ&jS£;h. 

sy-i-mis£. flxi^gss iig-t?j&j£u croy 
2y-hm*i£&ss-r.&. 

[0353] crofluaizi^if. y— hmaosstsfi 
«fcor. y-hm«ftteroigg5*<w&<i:fc.&i 

[0354] ( 1 2) :7x>X0V>#< ttffil®±l=^ 

[0355] co«i«i= &mz^ y— K^ffit^-Vt-^ 
<fcyam&«jicifij±T?#s. 

[0356] ( 1 3) :7x>X<D'J>5£c< 
igE(D±gp=i— ±— I5lfSiI*NC,4 5£gg{: 

[0 3 5 7] C<Dfl?/£lC£;Klf, 7 x >X©±6B=I — f 

[03 5 8] (14) 7x >XI~R2fiES*lfc V— X/ K 
u-f>^«$. *»y;u • V— X/ KU-f >StST?tt* 
<. LDD6*)*5S!Sav-X/KH->^igti:eSg(D 
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[0 3 5 9] ^<©l«)aiCj:*l.li. V— X/ KU-f>«i£ 

[0360] (1 5) -7x>XS*gaSlt. ^itf>fl)f3 

>X©;Kc < £ t V-X/ K U-< >SH3£#t,1H3©- 

[036 1] ca>t8J*(zJ;;h.li. 'J^EfUfliffit, «fc 
y*#fc^**;u*S£StSET?£.5,ti:*l::. V-X/ h* 

[0362] (1 6) 7x>X(c«Jja$4xfcv— X/K 

i^-r >&mo>m&t. 7x>xTi=^js*^fc^Ki 

<D|HH=. v-X/KL>-f Sfc-S^mHtlO^t* 
[0 3 6 3] ^ro«jsi=«fc*vii, S O I S«±l= 

7x>x$jg)aufct#. so i m<nw*i-<T>t^v*c 

■5c 

[0364] (17) #7XS«±I3S 

t. ±B(D~(i6) ©«ja*»ffl-r*wi:(=«fc 

[0365] (1 8) 5S£JfcfiEL. C©,=tf 

[0 3 6 6] C(7>«J«l=«fc*l.lf. 

[0367] (1 9) 7l>XI3fiE*ih.fcNMOSF 
ET, fteaj^x^Xir^jS^tlfcPMOS F ETCio 

tcMos@Sfiit4«t. Plv-^/Ki/-f> 

(OSS**. NSV-X/KU'f>1tJgE<©3g;*«J:yg5<-f 

[0 3 6 8] C(7)«JSI=<J:^I*. I?ffl*e'Jf-f £JE 
TL<0^ t*'J t-< tOSl-ffiBUfc. NMOSFET, P 
M O S F E T (DW-mtfite i&ft-+;ia>g£tltf>'5 C <k *<T? 
*#|::CMOS0K£igttLfc<i:#. PMOSFE 

[0369] (20) 7i>XI3ffiihf:NMOSF 
ET (SfcliPMOSFET) . 

itlfcNMOSFET (tfcliPMOSFET) IC<fcoT 
MOS!3S&£H£Ji£-f -&i§S\ CtlbNMOSFET (£ 

fcliPMOSFET) ©v- x/ Ku-fvsng&a^s^ 
[0370] c rotate: .fcftii. ¥®WJfStt^-**<P 

CVt, HlMC^-V^HSA^&ofcNMOS F E T 
(SfciiPMOSFET) ESS^ISttUfc 



<b£. ft*;WSA<l£UNMOSFET (*fcl*PMO 
SFET) <D®fg£fi>Ke£. £<*a>0B&®S£ffi>JvT? 

[0 37 1] El±. c©SEB8£gn ~S2 7HJ6J&SIIC 

[037 2] mii^ro^fSMOSFETt. ¥ 
ISMOSFETtS^CS i ^x— /\SffiJ:l=*S* 

S F ET©#S. filMOSFETffi^SSfil^ 

[0 3 7 3] £f=. iI«S7li±l:f#©MOSFE 
T^ICOlNT&BJiLfctf. :®MOSFETSfflU 
T. 77 , y>i> : E , J. SRAM. DRAM. 
■yf@B. CPU&i*i:i6fflt4wi:*<T?$5. *3fc^ 

Nft*^MOS FETa>^<bl=*3a-C36-Swt. f 1 

■TSCt. ?Zfjl>?— HiitlZjiy MOS F ET(Dm3S 

**;u*g£¥0f6fi-s«£it* ^ i» < v-x/ 

L S I ElK±te(=CE*«)¥SSMO S F E Tffjgt 
gSx-59rL.L>MOS FETm-T-«Jgi: LTJ£fflt?#*„ 

[0374] ±s#n«6^sii*. ma. ^f=i*a 

[037 5]* ±ffi#§£teS^i::l;MI*OT8:Pg© 

<D«j«s#«)ss:5tcffl^*>-&ic < ty. a*<Dfsjg©& 

[0 3 7 6] 

If. E1±f£<t£0&C<h*<T5&fc«jg£l#o. ^/«f<,k 

[sscDfffim^siBs] 

[an 01 itzo&Bjitomimi&temizgkZMos f 

ETS*tM@. 

[0 2] 0 2 Alic©&BJi0>3i1fiJ6flSagl::«'i>MOS 

FET^tflBI. 02 Bli02 AtfK7)2 B- 2 Big 
l=j»5K®0. 0 2CI*0 2A4 , O)2C-2C^I=jtt5 
ir®0. 0 2 D(*0 2 A<*>0>2 D- 2 Dg|(=?ftd®r® 

0o 

[03] 03 a. m3B\t*ix?*izo)§£wo>mimm 

igSSCgSMOS F ET<7>±gfcgjtlg£jj*-fia®r 
00. 
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[04] i4A, 04 Blt*tl?*lZ0)§%BA<Z>m 1 USS 
J^SIIC^SMO S F E TCD±gfcgjgXfi£;jt-f Xg©r 
SB. 

[05] as A. 0 5Bl£*;ftehc<&S&K(&§5 13§JS 

illC^MOSFET <D±® ttSBXB****- Hi 
SB. 

[07] 07a. 0 7 Bfi^*t^-a>^omi^JS 
mmi~m&M osfet (&±^#gjgxi§£^-f xsbt 

[08] 08 A. 0 8 BI±^tL^-0>^<D|g 1 HS6 
ft^Clfc&MO S F E TO>±^fcKi§XiS£ ^tlii 
SB, 

[09] 09 A. 09Bli-t-4x^C(^^(7>g1§|J6 
M osfet a>±RftBitxa* ^"T IgSr 

il. 

[010] 0 1 OA. 01 OBfi^+l^ttCCD*BJCDS 
1 HJfe^SlC^^MO S F E T(D±^fcg&Xifl£^-r 
Xg©r@0o 

[0 11J011 A. 011 Blt^H^tlZOftmom 

ihwsi:^^mos f ETo^^^Sitxa^^-r 

XSRSBa 

[01 2] 0 1 2(iC(D*BJO»2HSg^(zS^MO 
SFET^f^a@o 

[01 3] 01 3 A. 01 3 B(i^+t^tlC0>SgB^(7>m 
2SJt»BC«*MOS F ETSvtMB. 

[014] 0 1 4 A. 0 1 4 BIi^*t-ftLC(7>aiB^(DS 
3lWCg^MOS FET$^"r»f®0 o 

[01 5] 01 5 A. 01 5Bf**#t**lCa>«H0)* 
4^SfeJ^S(C«^MOS FET^^tirSio 

[01 6] 0 1 6AliC<D&maB5X&BBl::ft«M 
OSFET^t?S@, 0 1 6 Bl£0 1 6 A*0 1 6 
B-1 6 Bmzfe^mm®* 01 6C{*01 6A*0)1 
6C- 1 6Ctt(::ft5BrBBo 

[01 7] 0 1 7 A(tC(Dj£no)S6KlK»Bi:tt«M 
OSFET$^t¥i@, 01 7Bli01 7A4J(D1 7 
B-1 7BgC^3i@B, 01 7Cf*01 7A*0M 
7C-17 CS(c^5BrS0o 

[01 8] 01 8 A. 0 1 8 B(i-etL-rtiC(D*BJ(DS 

[01 9] 01 9 a. 01 9 B[i-?-*i-e+L. zonmo> 
[020] B2 0ttca>isn(0ff8Xik»B(=ff«Mo 
[02U02 1 Aiica>ieNa)B8BB«ffi(=B«M 

OS FET$^t?®B, 0 2 1 B|£0 2 1 A 4=02 1 
B-2 1 B|||:»3KII. 02 1 Cl£02 1 A4>4>2 
1 C-2 1 CBI=/ S &5BBB. 



[02 2] B2 2(±Z(D«Ha&9£jftefi(=£«MO 
S F ET^^-T^tiBo 

[02 3] 0 2 3 AttZ(0«Wa>ff 9.SUfe»fifCB«M 
OSFETS^tfffiB, 0 2 3 Bl£0 2 3 A*P<D2. 3 
B-2 3 BSirjtt5©rS0. 023 Cf*023 A*0>2 
3C-23 CBC:ft3KBB. 

[024] 02 4li^a>*B^(C^-&MOS F ETC)?— 

hBBBOKtft^-TKBB. 

[02 5] @2 5l*C^i:ffi^MOSFET©y- 

[02 6] B2 6l*C<D«HI!0>ff 1 0gtJfefl2Sg{C&£M 
OSFET^tRlB, 

[02 7] 0 2 7liZOSgBJ0>Sl lXtt»Br=B«M 
OSFET^tKiB. 

[02 8] 0 2 8f*^(7>SlB^(Dmi 2 2»fc»BfCft«M 
OSFET $ 

[02 9] B2 9ttC0«W:«SMOSFET©V- 
X/ K L-f >««0>S^* ^-TR® 0o 

[03 0] 03 OI*Za>B»J<7>»1 3XtE»B0>£l«| 
CS^MOS F E T fe^TBBo 

[03 U03 1 it^conwom r 3nt&mmo>m2m 

CS^MOS F E T ^^-f^FSBp 
[03 2] 03 2liC(7>S§Bj3a>gM 3HSfe^S0)S3^ 

IC&&MOS F BT^Tjk-rw-mmo 

[03 3] 0 3 3liC0>JBHa>mi 4Hffi^||(C^^M 
OSFET^tflffiS, 

[03 4] B3 4AliCO^0)B 1 4£ft»Bl=ft« 
MO S F E T £^^¥550. 0 3 4 B(40 3 4 A^tf) 3 
4B-3 4B8C;g5i®@, 03 4 C(i03 4 A<P<D 

3 4C-3 4C«i:»5RBB. 

[03 5] B3 5(i;iti>#HI)<Dtt1 5St|§S[:S§M 
OSFET^t^m 

[03 6] 0 3 6 A(*CCDftH<D£ 1 5£tti&Bf=ft« 
MOSFET^t¥®@, 03 6 Bl£03 6 A*^ 
6B-3 6B®!C;95R@i % 0 3 6 C 1*0 3 6 A*pCD 

3 6C-3 6CBC:ft5KBB. 

[03 7] 03 7 A. 03 7 B lt*tl?1X^O§£BJiO>& 
1 6 0HS6ff^(C^^MOS FETOBit^S^-TX 

SKBBo 

[03 8] 03 8 A. 03 7 BI***L-p*LCOBMa>B 
1 6 OSIffiiSlcS^MO S F E T CDBai£2j;££^"3"X 

[03 9] 03 9 A. 03 9 BI***l^*lCOBM0>JR 
1 6(DaJ6»«(cB«MOS>ETa>B3»*afe**-rx 
IRBBo 

[04 0] 04 OA. 04 0 Bfi^tL-PtLC<7>*B^CD^ 
1 6 0>^8gBBlC&£MOS FET<©B3ft*a**-#-X 

SiBBo 

[04 1 1 04 1 A. 04 1 Bli^tL-e*lCia>*B^(7>B 

1 6 0>StB^Bic«*MOS f ET(Z)B3i*afe**-rx 
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[04 2] 04 2A % @4 2 B 1*^*1^*1 C<7>S§BJI(7>m 

flBrSB. 

[04 3] @4 3 A. 04 3 Bli^-H^tL-O^CDB 
1 7<7>HJ6^|C«^MOS FET<D@jt*;**^"TX 
fH3rD£i0o 

[04 4] 04 4 A. 04 4 B(i^*L^tlC(7>^(D|g 
1 7©»16»IBJC«*MOS FETOBI^^tX 
SBrBB. 

[04 5] 04 5 A. i4 5Blif<lf*lC0^O)g 
1 7 F ETa>@it**^^-rx 

[04 6] 04 6 A. 04 6 Blt*tl?*lZ0)fZW0>m 

1 7o>mM&mizm&Mos FETosat^a^^-rx 

fIBrBB. 

[04 7] 04 7 A. @4 7B|«tLf<X^0^1 
1 7 <7>||J£ftmU:&£MO S F E T (Dg$§*&£ ^fl 

^Br@0o 

[04 8] 04 8 AliC(7>*^(Dmi 8HJ6^®|C«^ 
fSSlMOS FET£jj*"f¥c50. 048B|*048A 
*<7>4 8 B-4 8 BWzm^mmm. 04 8C{*04 8 
A*<D4 8 C-4 8 Cm\Z}Q5mmm* 04 8DI*04 
8 A+04 8 D-4 8 Dfg|::;&5 8r®0o 
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